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1.0 Declaration 

1.1 Site Name and Location 
WiUiams Air Force Base (AFB) is located in Maricopa County, east of Chandler, Arizona 

(Figure 1-1). Operable Unit 1 (OU-1) of tiie WUUams AFB, National Priorities List (NPL) 

site comprises the individual sites Usted in Table 1-1. 

1.2 statement of Basis and Purpose 
This Record of Decision (ROD) presents the selected remedial action for the sites that 

compose OU-1 at Williams AFB, which are Usted in Table 1-1. The ROD was developed in 

accordance with the Comprehensive Environmental Response, Compensation, and LiabUity 

Act (CERCLA), as amended by the Superfund Amendment and Reauthorization Act (SARA), 

and, to the extent practicable, tiie National Contingency Plan (NCP). This decision is based 

on the Administrative Record for this operable unit. 

The U.S. Environmental Protection Agency (EPA) and the State of Arizona concur with the 

selected remedy for OU-1. 

1.3 Assessment of the Site 
Dieldrin and beryllium are present in Landfill (LF-04) surface soils at concentrations above 

remediation goals (RG). Existing conditions at the site have been determined to pose a total 

incremental lifetime cancer risk (ILCR) of 2.03 x 10'^ for future residential exposures and 1.3 

x 10 for current occupational exposures to contaminated surface soils. The most significant 

exposure pathways are dermal contact with soil, incidental ingestion of soil, and inhalation of 

fugitive dust. Actual or threatened releases of hazardous substances from this site, if not 

addressed by implementing the response action selected in this ROD, may present an immi

nent and substantial endangerment to public health and the environment. 

1.4 Description of the Selected Remedy 
OU-1 currentiy includes the ten sites listed in Table 1-1 and presented in Figure 1-2. 

Operable Unit 2 (OU-2) is defined as the groundwater contamination and the first 25 feet in 

depth of soil at the Liquid Fuels Storage Area (ST-12). Operable Unit 3 (OU-3) has been 

newly estabUshed to accomplish the following: 

• Characterize environmental contaminant conditions and healtii risks associated 
with the Soutiiwest Drainage System (SD-09), which was expanded to include a 
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Table 1-1 

Site List 
Operable Unit 1 

Williams Air Force Base 

site Code 

LF-04 

1-1-03 

SD-10 

RW-11 

DP-13 

SS-01 

ST-05 

ST-06 

ST-07 

ST-08 

Site Description 

Landfill 

Fire Protection Training Area No. 1 

Northwest Drainage System 

Radioactive Instmmentation Burial Area 

Pesticide Burial Area 

Hazardous Materials Storage Area 

Building 789, 5 USTs 

Building 725, 2 USTs 

Building 1086, 2 USTs 

Building 1085,3 USTs 
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^-^ storm drain line, five oil/water separators northeast from the headworks to 
i ^ ) BuUding 53, and a capped portion of tiie drainage system just downstream of the 

headworks. 

• Characterize environmental contaminant conditions and health risks associated 
with deep soils below 25 feet in depth at ST-12. 

• Present a comprehensive ecological risk assessment for the whole of Williams 
AFB in the OU-3 remedial investigation (RI) report. 

• EstabUsh final remedial actions for Fire Protection Training Area No. 2 (FT-02) 
in tiie OU-3 feasibility study (FS) and ROD. 

Additional operable units may be identified in the future as a result of these and other 

investigations. Also, because Williams AFB has been closed, additional operable units may 

be utilized to expedite remedial action activities in accordance with Base reuse goals. 

The description of the selected remedy for each of the ten sites witiiin OU-1 is presented in 

the following sections. 

1.4.1 Landfill (LF-04) 
The selected remedy for LF-04 involves the following major components: 

• A permeable cap over the contaminated surface soils to limit exposure by 
potential receptors and control namral erosion processes 

• An interceptor trench around the perimeter of the capped area to aid in collecting 
and proper routing of any stormwater mnoff 

• A fence around the perimeter of the interceptor trench and waming signs posted 
to notify potential land users of the presence of the cap covering contaminated 
surface soil 

• Postclosure care for 30 years, including landfill cover maintenance, annual soil 
monitoring, semiannual (every 6 montiis) groundwater monitoring, and mainte
nance of all associated monitoring equipment to ensure the effectiveness of the 
remedial action 

• Land-use restrictions to protect the integrity of the landflll cover and the opera
tion of the groundwater monitoring system. 
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The remedy accomplishes tiie primary remediation goal of overall protection of human health 

and the environment by providing a barrier between the contaminated soil and any potential 

human or environmental receptors. 

1.4.2 Fire Protection Training Area No. 1 (FT-03) 

No action. 

1.4.3 Northwest Drainage System (SD-10) 

No action. 

1.4.4 Radioactive Instrumentation Burial Area (RW-11) 

No further action. 

1.4.5 Pesticide Burial Area (DP-13) 

No further action. 

1.4.6 Hazardous Materials Storage Area (SS-01) 

No action. 

1.4.7 Underground Storage Tanks (UST) at Building 789 (ST-05) 

No further action. 

1.4.8 USTs at Building 725 (ST-06) 
No further action. 

1.4.9 USTs at Building 1086 (ST-07) 

No further action. 

1.4.10 USTs Building 1085 (ST-08) 

No further action. 

1.5 Statutory Determinations - Landfill (LF-04) 

The selected remedy is protective of human health and the environment, complies with 

federal and state requirements that are legally appUcable or relevant and appropriate to the 

remedial action, and is cost-effective. This remedy uses permanent solutions and altemative 

treatment technologies to the maximum extent practicable for this site. However, because 

KN/138&WP1385.1A)4-12-M/D6 1 - 3 



treatment of the principal threats of the site was not found to be practicable, this remedy does 

not satisfy the statutory preference for treatment as a principal element of the remedy. The 

size of the landfill, the fact that there are no on-site hot spots that represent the major sources 

of contamination, and the fact that the contaminated surface soils cover buried landfill wastes 

preclude a remedy in which contaminants could be excavated and treated effectively. 

Because tiiis remedy will result in hazardous substances remaining on site above health-based 

levels, a review will be conducted within 5 years after completion of the remedial action to 

ensure that the remedy continues to provide adequate protection for human health and the 

environment. 

1.6 Declaration Statement 
No unacceptable health risks are present at any of the following sites, as calculated under a 

residential exposure scenario during the risk assessment. Therefore, 5-year periodic reviews 

are not required for these sites. 

1.6.1 Fire Protection Training Area No. 1 (FT-03) 
No remedial action is necessary to ensure protection of human health and the environment. 

1.6.2 Northwest Drainage System (SD-10) 
No remedial action is necessary to ensure protection of human health and the environment. 

1.6.3 Radioactive Instrumentation Burial Area (RW-11) 
No furtiier remedial action is necessary to ensure protection of human health and the 

environment. A previous response action at the site removed the source of contamination and 

eUminated the need to conduct additional remedial actions. 

1.6.4 Pesticide Burial Area (DP-13) 
No further remedial action is necessary to ensure protection of human health and the 

environment. A previous response action at the site removed the source of contamination and 

eliminated the need to conduct additional remedial actions. 

1.6.5 Hazardous Materials Storage Area (SS-01) 
No remedial action is necessary to ensure protection of human health and the envu-onment. 
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1.6.6 USTs at Building 789 (ST-05) 
No further remedial action is necessary to ensure protection of human health and the 

environment. A previous response action at the site removed the source of contamination and 

eliminated the need to conduct additional remedial actions. 

1.6.7 USTs at Building 725 (ST-06) 
No further remedial action is necessary to ensure protection of human health and the 

environment. A previous response action at the site removed the source of contamination and 

eliminated the need to conduct additional remedial actions. 

1.6.8 USTs at Building 1086 (ST-07) 
No further remedial action is necessary to ensure protection of human health and the 

environment. A previous response action at the site removed the source of contamination and 

eliminated the need to conduct additional remedial actions. 

1.6.9 USTs at Building 1085 (ST-08) 
No further remedial action is necessary to ensure protection of human health and the 
environment. A previous response action at the site removed the source of contamination and 
eliminated the need to conduct additional remedial actions. 
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This Record of Decision for Operable Unit Number One at Williams Air Force Base, Arizona 

may be executed and delivered in any number of counterparts, each of which when executed 

and deUvered shall be deemed to be an original, but such counterparts shall together consti

tute one and the same document. 

Alan K. Olsen, Director 

U.S. Air Force, Base Conversion Agency 

Date 

C . C O ui-<__ S .2 .TV 

John C. Wise, Deputy Regional Administrator 

EPA, Region IX 

Date 

Edward Z. FpxfDireoior 

Arizona Department of Environmental Quality 

Date 

Rita Pearson, Director 

Arizona Department of Water Resources 
Date 
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2.0 Decision Summary 

2.1 Site Name, Location, and Description 
WiUiams AFB was a flight Graining base located in Maricopa County, Arizona approximately 

30 miles southeast of Phoenix and just east of Chandler (Figure 1-1). The Base, commis

sioned as a fUght training school, was constmcted on 4,127 acres of govemment land in 1941. 

Runway and airfield operations, industrial areas, housing, and recreational facilities are 

located on the Base. Training activities started after constmction, with jet aircraft training 

beginning in 1949. The Base was closed September 30, 1993. 

This ROD addresses remedial actions for OU-1, which comprises the sites presented in Table 

1-1 and Figure 1-2. 

Williams AFB is relatively isolated from any large metropohtan area. It is surrounded 

primarUy by agricultural land in a valley that has had a long history of intensive agricultural 

use, predominantiy for crops of citms, cotton, and alfalfa. Smaller urban areas such as Mesa, 

Chandler, Gilbert, and Apache Junction are located 5 to 15 miles northeast and northwest of 

f ) the Base. The Queen Qeek and Chandler Heights areas are approximately 5 miles south and 

west of the Base boundary, respectively. Table 2-1 Usts these towns and otiiers with distance 

and direction from Williams AFB, and the population of the towns are included. These areas 

are separated from the Base by cultivated and uncultivated land. 

During its active status, 3,029 military personnel and 869 civilian employees were stationed at 
the Base. Many of the military personnel lived off Base in one of the surrounding areas. 
The total population actuaUy living on Base, including dependents, was approximately 2,7(X). 
On an average workday, the population of the Base increased to more than 5,(X)0 because of 
the influx of both civilian employees and mUitary personnel living off base (Cost Branch 
Controller Division, 1987). 

A development plan for the region (Sunregion Associates, 1987), if implemented, wiU 

dramatically alter the region surrounding Williams AFB. The portions of the development 

plan of most importance to the Base arc the East Mesa Subarea Plan and tiie Queen Creek-

Chandler Heights Plan. The former proposes development for portions of the City of Mesa, 

tiie Town of Gilbert, tiie City of Apache Junction, and the land area north of WiUiams AFB. 

(̂ _y The proposed land area for the Queen Creek-Chandler Heights Plan is east of Chandler, just 
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Table 2-1 

Cities Surrounding Williams Air Force Base 

City 

Apache Junctton 

Chandler 

Gilbert 

Mesa 

Queen Creek 

Tempe 

Phoenix 

Directton Relative to 
Williams AFB 

North-Northeast 

West 

Northwest 

North-Northwest 

South 

Northwest 

Northwest 

Distance from 
Williams AFB (miles) 

10 

5 

5 

15 

5 

20 

25 

Population^ 

18,100 

90,533 

29,188 

288,091 

2,667 

141,865 

893,983 

^April 1.1990 Census. PubHc Law Tape 94-171. 

KN/1385/WP1385.2-1/M-12-94/D2 



soutii of the Base in the approximate location of the Town of Queen Creek. The plan is to 

develop the proposed area residentiaUy and commercially for a 25-year period. If 

implemented, tiiis development will dramatically impact the demographics and population 

around the Base. In addition, the closure of Williams AFB could also impact the region. 

There are no major surface water bodies within a 10-mile radius of the Base. The Base lies 

between the lOO-year and 500-year flood level for streams in the Gila River Basin (U.S. 

Department of Housing and Urban Development, 1979). Storm drainage on the Base is 

directed to a combination of open channels used to drain most of the Base and underground 

drainage stmctures. Storm drainage from the Base flows either to the Roosevelt Water 

Control District (RWCD) floodway that flows southward in the vicinity of the Base or 

directiy to the floodway west of the Base, or into the wastewater treatment plant. 

There are at least 90 domestic permitted wells within a 3-mile radius of the Base. These 

weUs are not affected by the contamination at OU-1. The Base currently performs periodic 

monitoring and sampling of groundwater weUs on the Base in the vicinity of LF-04 and 

ST-12. 

The climate of Williams AFB is simUar to that of Phoenix and the rest of the Salt River 

VaUey. The temperature ranges from very hot in the summer to mild in winter. Rain comes 

mostiy in two seasons: from late November until early April, and in July and August. 

Average annual precipitation is approximately 7.1 inches. Humidity ranges from approxi

mately 30 percent in winter to 10 percent in summer. WiUiams AFB is also characterized by 

light winds. Evapotranspiration rates in the area exceed 65 inches per year. 

WUliams AFB lies in the eastem portion of the Basin and Range Physiographic Lowlands 

Province of soutii-central Arizona, which is located in the Salt River Valley. The local 

topography is controUed by large-scale normal faulting that has resulted in the formation of 

broad, flat, alluvial-fUled valleys separated by steep isolated hills and mountain ranges. 

Arizona Department of Water Resource's hydrologic maps show the Base bounded to the 

north by the Usery Mountains, to the east by the Superstition Mountains, to the south by the 

Santan Mountains, and to the west by South Mountain. 

The topography of the Base slopes gentiy to tiie west with a generally less than 1 percent 

grade. Elevations range from 1,326 feet above mean sea level (msl) on the west side of tiie 

Base to 1,390 feet above msl at the southeast comer of the Base. 
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According to Laney and Hahn (1986), the area of the Base is underlain by six geologic units: 

crystalUne rocks, extmsive rocks, red unit, lower unit, middle unit, and upper unit. The 

crystalUne and extmsive rocks compose the surrounding mountains and the basement complex 

underlying the consolidated and unconsoUdated sediments of tiie valley. The four units 

overlying the basement complex are of sedimentary origin and have the surrounding moun

tains and local drainage as their source areas. 

The red unit immediately overiies the basement complex and is composed of well-cemented 

breccia, conglomerate, sandstone, and siltstone of continental origin with interbedded 

extmsive flow rocks. 

The lower unit overlies the red unit and consists of playa, alluvial fan, and fluvial deposits 

with evaporites and interbedded basaltic flows present in lower sections (Laney and Hahn, 

1986). 

The middle unit overlies the lower unit and is composed of playa, alluvial fan, and fluvial 

deposits with no associated evaporites. The middle unit received its sediment primarily from 

the Salt River, whereas the red and lower units had the local mountains as the principal 

source. 

The youngest unit in the stratigraphic sequence is referred to as the upper unit. This unit 

consists of channel, floodplain, tertace, and alluvial fan deposits of largely unconsolidated 

gravel, sand, silt, and clay. 

Geological conditions beneath OU-1 were characterized by using a combination of continuous 

coring and geophysics. The deposits encountered during drilling at OU-1 are correlative to 

the upper unit of Laney and Hahn (1986) and possibly to the extreme upper section of their 

middle unit. 

There are two major soil associations found in the vicinity of Williams AFB. The Mohall-

Contine Association is found over much of tiie Base, and the Gillman-Estrella-Avondale 

Association is found at the southem boundary of the Base. The Mohall-Contine and the 

Gillman-EstreUa-Avondale Associations have generally tiie same characteristics, being well 

drained and nearly level with slopes of less than 1 percent. 
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Because of a decline in the water table produced by excessive irrigation withdrawals over the 

past 50 years, an extensive vadose zone has been produced in the vicinity of Williams AFB. 

The low rainfall and high evapotranspiration rate of the area also contribute to a very low 

potential for recharge to occur through the soil comprising the vadose zone. 

Groundwater beneath OU-1 sites is encountered at depths ranging from 180 to 250 feet. IT 

Corporation (IT) and previous contractors have placed monitoring wells at two of the OU-1 

sites (LF-04 and FT-03) to monitor two zones of the aquifer. At both sites, the aquifer zones 

are considered to be part of the same aquifer system and are refeired to as the upper and 

lower portions of the aquifer. 

Groundwater elevation contour maps indicate that groundwater flows to the north and east on 

a Base-wide scale. This finding is consistent with other groundwater elevation contour maps 

presented for the area (Laney and Hahn, 1986; AeroVironment, Inc. [AV], 1987). 

Groundwater flows to east at LF-04 and to the north at FT-03. Hydraulic gradients range 

from 4.30 X lO''̂  to 8.50 x 10'^. Using hydrauUc conductivity data from ST-12 and assuming 

a porosity of 0.30, groundwater flow velocity over the Base in the lower portions of the 

aquifer is calculated to range from 1.4 x 10 to 2.9 x 10 feet/day. 

2.2 Site History and Enforcement Activities 
WiUiams AFB was a flight training base that opened in 1942. It was immediately commis

sioned as a fUght training school, and training activities with jet aircraft began in 1949. 

Throughout its history, pilot training was the primary activity at WiUiams AFB. At various 

times, bombardier, bomber pUot, instmment bombing specialist, and fighter gunnery training 

schools were also housed on Base. Over the years, a wide variety and large number of 

aircraft have been housed at Williams AFB. 

The Installation Restoration Program (IRP) was implemented by the U.S. Department of 

Defense (DOD) in 1980 to identify and control environmental contamination from past 

hazardous materials use and disposal activities at United States Air Force (USAF) 

instaUations. The IRP is DOD's equivalent of the national Superfund program. SARA, 

passed by Congress in 1986, required cleanup of federal facilities to meet Superfund 

requirements. 

IRP guidance was received at WiUiams AFB in July 1983 and the initial assessment study 

(designated as Phase I) was completed by Engineering-Science (ES) in 1984. Based on a 
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review of available records pertaining to chemical handling and disposal practices, interviews 

with site personnel, and a site survey of activities at WiUiams AFB, the study identified the 

following nine potential sites where hazardous materials have been handled or disposed: 

LandfiU 
Fire Protection Training Area No. 1 
Fire Protection Training Area No. 2 
Northwest Drainage System 
Southwest Drainage System 
Radioactive Instmmentation Burial Area 
Pesticide Burial Area 
Hazardous Materials Storage Area 
Liquid Fuels Storage Area. 

A second investigation (designated as Phase II) was conducted by AV from September 1984 

to December 1985. This investigation was initiated to confirm the information in the ES 

report and to verify the presence and quantify the extent of contamination. In 1987, AV 

completed an additional investigation (Phase II, Stage 2) to define the most lUcely pathways 

for contaminant migration from each site and to confirm tiie presence or absence of contam

ination along those pathways. Some of the analytical data utilized in this ROD were collected 

during tills Phase II, Stage 2 investigation. 

In 1987, as a result of AV investigations, IT, under a contract with Martin Marietta Energy 

Systems, Inc. (Energy Systems) through the Hazardous Waste Remedial Actions Program 

(HAZWRAP) (IT, 1987a), performed a simple remedial action. This activity involved 

designing soil cementing and a concrete cap for approximately 350 feet of the uppermost 

portion of the Southwest Drainage System. Plans and specifications were issued in September 

1987 (IT, 1987b) and the work was completed that year. 

In October 1988, the Air Training Command (ATC) contracted Energy Systems and its 

subcontractor, IT, through the U.S. Department of Energy (DOE) to complete the RI/FS, 

Proposed Plan, and ROD at WUliams AFB. As part of these efforts, a Work Plan (IT, 

1991a); a Quality Assurance Project Plan (QAPP) (IT, 1991b), which includes a Health and 

Safety Plan (HSP); and a Field Sampling Plan (FSP) (IT, 1991c) were issued. The 

continuation of the RI was initiated in January 1989. The sites investigated include the nine 
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^-^ original sites plus four underground storage tank (UST) sites. The complete Ust of all 

v_y WUUams AFB sites then consisted of the foUowing: 

LandfiU (LF-04) 
Fire Protection Training Area No. 1 (FT-03) 
Fire Protection Training Area No. 2 (FT-02) 
Northwest Drainage System (SD-10) 
Soutiiwest Drainage System (SD-09) 
Radioactive Instmmentation Biuial Area (RW-11) 
Pesticide Burial Area (DP-13) 
Hazardous Materials Storage Area (SS-01) 
Liquid Fuels Storage Area (ST-12) 
USTs at four areas (ST-05, ST-06, ST-07, ST-08). 

WiUiams AFB was added to the NPL on November 21, 1989. The NPL primarily serves as 

an information tool for the EPA to identify sites that possibly warrant further investigation 

and remedial action. 

As a consequence of inclusion on the NPL Usting, negotiations were completed and a Federal 

FaciUties Agreement (FFA) was signed on September 21, 1990. The FFA establishes a 

cooperative and participatory framework among the federal and state agency members, defines 

their roles and responsibUities, and develops a process to resolve any disputes that may arise 

during the study and execution phases of the IRP. In addition, the FFA prioritizes and 

schedules the investigation and remedial actions at Williams AFB through the designation of 

operable units that aid in managing these activities. Parties to the FFA include the USAF, the 

EPA, the Arizona Department of Environmental Quality (ADEQ), and tiie Arizona 

Department of Water Resources (ADWR). 

A ROD for OU-2 was signed in December 1992. The selected remedy involves a 

combination of soil vapor extraction with bioenhancement to remediate affected soils to a 

depth of 25 feet, and groundwater extraction and treatment via air stripping with emission 

abatement to address the contaminated groundwater. The selected remedy wiU be 

implemented until the chemicals of concem that present an unacceptable risk to human health 

or the envnonment in soil (benzene, 1,4-dichlorobenzene) and groundwater (benzene, 

naphthalene, toluene) are reduced to concentrations below final remediation goals. 

History of past waste practices, environmental investigations, enforcement activities, and 

remedial actions is presented for each site within OU-1 in the following sections. 
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2.2.1 Landfill (LF-04) 

2.2.1.1 Site Description and History 
The Landfill (LF-04) is located in the southwest comer of the Base (Figure 1-1) and is 

adjacent to the sewage treatment plant (Figure 2-1). During its operation from 1941 to 1976, 

LF-04 received mainly domestic trash and garbage. LF-04 also received wood, metal, bmsh, 

and constmction debris. As with many sanitary landfills, solvents and chemicals may have 

been disposed of along with the trash. Also, prior to 1973, dried sludge from the sewage 

treatment plant was taken to LF-04 (ES, 1984). Since closure of LF-04 in 1976, all newly 

generated wastes have been transported off Base for disposal by a contractor (ES, 1984). 

The Landfill was constmcted by digging unlined trenches 15 to 20 feet deep and then filling 
them with refuse to approximately 10 to 15 feet above the original ground level for a total fill 
depth of 25 to 35 feet. Filling began in the southwest comer of the site and progressed to the 
area east of tiie sewage treatment plant, followed by fiUing in the southeast comer of the site. 
During the 1940s and 1950s, material deposited at LF-04 was routinely bumed (ES, 1984). 

The top surface of LF-04 is irregular because of differential trench settiement. There is also a 

small amount of waste (bmsh, metal, and wood) that is not buried. 

2.2.1.2 Investigations 
ES, under contract to the USAF, completed Phase I of the IRP on Williams AFB in Febmary 

1984. Phase I used available written and oral information to identify and assess past disposal 

and spiU sites. The Phase I document identified LF-04 as an area on Williams AFB where 

past hazardous material handling and disposal facilities may have resulted in contamination 

(ES, 1984). A records search evaluated information such as Base maps, aerial photographs, 

disposal records, hazardous material inventories, spill records, and environmental documents 

and permits. Also, former and present Base personnel were interviewed to determine and 

assess disposal and spill sites. 

Phase I was foUowed by Phase II, Stage 1 field work, during which AV installed seven 

boreholes (three shallow, four deep) around the periphery of the landfill to a maximum depth 

of 83.5 feet and collected and analyzed 52 soil samples. During the Phase II, Stage 2 

investigation, AV installed and sampled six groundwater monitoring wells around the 

periphery of the landfUl. One of these wells (LA-06) was completed in the uppermost section 
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of the aquifer while the remaining five were advanced to the lower section of the aquifer. No 

soil samples were taken from LF-04 during the Phase II, Stage 2 investigation. 

During the RI, IT installed an additional 6 wells around the periphery of the landfill, bringing 

the total to 12. These wells were installed in tiie upper section of the aquifer to obtain 

additional groundwater monitoring data hydraulicaUy upgradient and downgradient of LF-04 

and to determine groundwater characteristics. Also, ten surface soil samples were coUected 

from the landflll surface in December 1991 for analysis. 

Monitoring well and soil boring locations are presented in Figure 2-2. This figure also details 

concentrations of surface soU samples. 

2.2.1.3 Other Actions 

No other action has been taken at this site. 

2.2.2 Fire Protection Training Area No. 1 (FT-03) 

2.2.2.1 Site Description and History 

There are two known areas where fire protection training activities have been conducted on 

the Base (FT-03 and FT-02). The original fire protection training area (FT-03) was beUeved 

to be located on the northwest portion of the Base between the northwest-southeast mnway 

(12R), Taxiway No. 5, and the northem part of the golf course (Figure 2-3). The precise 

location of FT-03 originally was uncertain because its last use was more than 30 years ago. 

Its actual location, also shown in Figure 2-3, was finally confirmed by interviews and 

computer-enhanced aerial photographs (IT, 1990a). 

Operations at FT-03 are believed to have started in the early 1940s and were concluded in 

1958. The site was reportedly used for fire training in which fuel, waste oils, solvents, and 

other flammable materials were bumed during the training exercises (ES, 1984). Water was 

applied to the ground surface before each bum to minimize the total impact of the waste 

application. Any residual (unbumed) materials and fire extinguishing agents may have 

volatilized or percolated into the ground. 

Although no information was available conceming the volume of wastes used and the 

frequency of bums, it is believed that the number of training exercises conducted during the 
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1940s were lower than in later years when training activities received more emphasis (ES, 

1984). 

2.2.2.2 Investigations 
The Phase I document identified FT-03 as an area at Williams AFB where previous activities 

may have resulted in contamination (ES, 1984). No field work was performed at FT-03 

during the Phase II, Stage 1 work; however, during the Stage 2 investigation, AV driUed 12 

soU borings to a maximum depth of 40 feet and collected and analyzed 56 soU samples as 

shown in Figure 2-4. The area initially investigated by AV is approximately 500 feet east of 

the golf course and 1,500 feet north of Base housing. AV also installed three deep 

groundwater monitoring wells (Fl-01, Fl-02, and Fl-03) and collected nine groundwater 

samples. 

Because no evidence of soil or groundwater contamination was found during the Phase II, 

Stage 2 investigation of this area, historical photographs were examined and additional 

inquiries.were made of retired Base personnel familiar with the original use of this area. 

These personnel indicated that FT-03 was located between the northwest-southeast mnway 

(12R) and Taxiway No. 5 (Figure 2-3). This location was confirmed using computer-

enhanced aerial photographs taken during 1949, 1954, 1957, and 1979. 

Analysis of aerial photographs taken in 1957 showed that Fr-03 was comprised of three bum 

areas (IT, 1990a). These areas are located north of Taxiway No. 5 and west of Runway 12R. 

Based on aerial photographs, in May 1989, IT installed two boreholes at FT-03 to a 

maximum depth of 150 feet and collected and analyzed 12 soil samples from the boreholes. 

In addition, IT collected one water sample from each monitoring well in Febmary 1989. 

After collecting groundwater elevation data for more than 12 months, and conducting several 

rounds of groundwater sampling and analysis which detected limited contamination. Wells 

Fl-02 and Fl-03 were abandoned during 1991, and Fl-01 was converted to a piezometer for 

continued groundwater level measurements. This was agreed to by all parties to the FFA. 

In September 1993, three surface soil samples were collected and analyzed for semivolatile 

organic compounds (SVOC) and metals to confrnn the presence or absence of contaminants 

in surface soil. 
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2.2.Z3 other Actions 

No other actions have been performed at this site. 

2.2.3 Northwest Drainage System (SD-10) 

2.2.3.1 Site Description and History 

The Northwest Drainage System (SD-10) includes both the old and existing northwest 

drainage ditches. The old section of SD-10 ran southwest across what is now Base housing. 

This old section of SD-10, which was used until approximately 1954 (Figure 2-5), is now 

fiUed. 

Aerial photographs show that between Febmary 1949 and January 1954, the existing 

northwest drainage ditch was constmcted. This existing portion of SD-10 mns parallel to K 

Street and Base housing (IT, 1990b) and is located on the northwest comer of the Base. It 

traverses the northemmost section of the Base witiiin 100 feet of Base housing. It tiien 

extends west to the golf course. Its channel is approximately 2,100 feet long, 20 feet wide, 

and 5 feet below grade. 

SD-10 receives drainage from a portion of the flight line and has been in place since 1950. 
This site was investigated because spills of aircraft washing solution and shop wastes may 
have washed into SD-10 (ES, 1984). 

2.2.3.2 Investigations 
During the Phase I investigation, ES determined that SD-10 may have been contaminated by 
past hazardous material handling and disposal practices (ES, 1984). During Phase II, Stage 1 
(conducted in 1984), AV drilled four borings (NW-01 through -04) to a maximum depth of 2 
feet using a hand auger. During the Stage 2 activities (conducted in 1986), AV drilled an 
additional nine soU borings (NW-05 through -13) to a maximum depth of 40 feet and 
collected and analyzed 40 soil samples. As shown in Figure 2-6, these samples were 
coUected in the vicinity of the existing drainage ditch. 

As part of tiie RI, IT installed four shallow boreholes in 1989 (OT-02-55-01 tiirough -04) to a 

deptii of 31 feet and collected and analyzed 12 soil samples. These samples were located at 

tiie inlet and outlet of botii the existing and the old drainage ditch. IT also collected and 

analyzed two surface soil samples from the old section of the ditch in Febmary 1989. 
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In September 1993, five surface soU samples were collected and analyzed for metals to 

confirm the presence or absence of contaminants at the surface soil level. 

2.2.3.3 Other Actions 
No additional action has been taken at this site. 

2.2.4 Radioactive Instrumentation Burial Area (RW-11) 

2.2.4.1 Site Description and History 
The Radioactive Instmmentation Burial Area (RW-11) covers approximately 100 square feet 

and is located near the southem edge of the Base just east of LF-04 (Figure 2-7). RW-11 is 

located approximately 2,000 feet south and 1,800 feet east of the Base housing. The area was 

fenced with waming signs attached to the fence identifying the area as a radioactive materials 

burial area (IT, 1991d) until the removal action in December 1992. After clean closure, the 

fence and signs were removed. 

It had been common practice until approximately 1958 for the USAF to bury dials painted 

with radium-luminous paint, electron tubes containing radium-bearing parts, and possibly 

other contaminated instmments or equipmenL These instmments, which have low-level 

radioactive content, are beUeved to have been buried in this area before 1960 (ES, 1984). 

Radioactive instmments were reportedly placed in a drilled hole and then the holes were fUled 

with cement. There were five areas at RW-11 with buried concrete cylinders approximately 1 

foot in diameter where items are suspected of being buried. No information was available in 

the files or through interviews to confirm waste type and quantity, years wastes were buried, 

or burial procedures or configurations (ES, 1984). 

2.2.4.2 Investigations 
During the Phase I investigation, ES identified RW-11 at Williams AFB as an area where past 

disposal practices may have resulted in contamination. The radioactivity count at the surface 

was reported as normal in 1984 (ES, 1984). Nine soU samples from 30-foot borings next to 

three of the five cylindrical buried concrete footings were collected and analyzed by AV in 

1986 (Phase II, Stage 2). These soil samples did not show levels of radioactivity significantiy 

above site-specific background levels. 
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In 1989, as part of the RI, IT instaUed two shallow boreholes beside the two remaining buried 

concrete footings. Six soil samples were collected from the boreholes and a radiological 

analysis was performed. A third boring was also installed 2(X) feet north of RW-11 and 700 

feet south of Perimeter Road to collect site-specific background data. 

In December 1992, subsequent to the removal of five buried concrete footings, IT obtained 

samples from the sidewalls of each of the pits associated with the footings. The samples 

were taken at 3, 6, and 9 feet in depth for a total of 15 samples. In addition, a site-specific 

background sample was collected approximately 200 feet south of RW-11 at a depth of I 

foot. Sample locations are shown in Figure 2-8. 

2.2.4.3 other Actions 
An Engineering Evaluation/Cost Analysis (EE/CA) was completed for this site in 1991 (IT, 

1991d). In accordance with that EE/CA and under the authority of the USAF Radioisotope 

Committee, a removal action at this site was completed in December 1992. A draft Removal 

Report was issued in June 1993 (IT, 1993a). 

2.2.5 Pesticide Burial Area (DP-13) 

2.2.5.1 Site Description and History 
The Pesticide Burial Area (DP-13) is located immediately northeast of LF-04 in the southwest 

comer of the Base (Figure 2-9). The site is less than 0.4 acre and is located approximately 

1,500 feet south of Base housing. 

Between 1968 and 1972, dmms containing unused or outdated pesticides were buried at this 

site on four or five occasions and signs were erected marking the general location. The types 

and quantities of pesticides buried at DP-13 were not documented (ES, 1984). 

2.2.5.2 Investigations 
The Phase I document identified DP-13 as a site at WilUams AFB where past disposal 

practices may have resulted in contamination. A magnetometer survey was conducted by AV 

in 1984 and 1985 (Phase II, Stage 1) to locate the buried dmms. This survey identified ten 

potential burial locations, all at depths of approximately 5 feet. No sampling or drilUng 

activities were conducted at this time. 
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During the 1987 (Phase II, Stage 2) investigation by AV, eight shallow soU borings were 

driUed near the magnetic anomaUes that were identified by the magnetometer survey. One of 

these boreholes was drilled to a depth of 50 feet while the remaining seven were drilled to a 

maximum depth of 20 feet. Two soU borings were also drilled outside DP-13 to establish 

site-specific background and geotechnical conditions. AV collected and analyzed 36 soil 

samples during the Phase II, Stage 2 investigation. 

IT completed a second magnetometer survey in November 1988 as part of the RI. This 

survey confirmed all of the previous magnetic anomalies found within the fenced boundaries 

of DP-13, except one located at the eastem edge of the area that did not appear to be caused 

by buried dmms. Three additional anomalies were discovered outside the fence during the 

1988 survey (IT, 1990c). Locations and discussion of the anomaUes are provided in Section 

2.6 of the OU-1 RI. 

During tiie RI by IT in 1989, two soil borings (WP-B-01 and WP-B-02) were drilled and 

seven soil samples were collected and analyzed. IT also collected and analyzed 6 and 12 

surface soU samples in 1989 and 1991, respectively. Additional confirmatory soil samples 

were collected during tiie removal of tiie buried dmms. 

Locations of soU samples are presented in Figure 2-10. 

2.2.5.3 other Actions 
An EE/CA was completed for this site in 1990, recommending removal of the buried dmms. 

In May 1991, the buried dmms were excavated and removed from DP-13 and properly 

disposed of by a USAF subcontractor. FoUowing completion of the removal action, the fence 

was dismantied and the signs removed. 

2.2.6 Hazardous Materials Storage Area (SS-01) 

2.2.6.1 Site Description and History 
The Hazardous Materials Storage Area (SS-01) is located just south of Taxiway No. 6, near 

BuUding 1090 (Figure 2-11) and is an unmarked area approximately 30 feet by 40 feet. 

Paint, solvents, caustics, and other materials used for maintenance operations were stored in 

this area from 1959 until it was abandoned in 1983. As a result, this area was a suspected 

location for minor spillage or leakage of hazardous wastes (ES, 1984). 
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2.2.6.2 Investigations 
The Phase I document identified SS-01 as a site at Williams AFB where past handling and 

disposal practices may have resulted in contamination. No field work was performed at 

SS-01 during the Phase n, Stage 1 activity. During the Stage 2 activity, AV driUed 12 soil 

borings and collected and analyzed 42 soil samples (AV, 1987). In 1991, during the RI 

performed by IT, four deep boreholes were drilled, from which 16 soil samples were collected 

and analyzed. 

Locations of borings are presented in Figure 2-12. 

2.2.6.3 Other Actions 
No other actions have been performed at this site. 

2.2.7 USTs at Building 789 (ST-05) 

2.2.7.1 Site Description and History 
During the history of the Base, USTs have been used to store diesel, gasoline, waste oil, and 

other materials. Five of these tanks were located at the former Base Motor Pool. The former 

Motor Pool was located at the current cable television area approximately 1,000 feet west of 

5th Street and just south of A Street. The tanks at Building 789 were assigned a current site 

designation of ST-05. 

ST-05 included four 12,000-gallon and one 1,000-gallon USTs. The four 12,000-gallon tanks 

were used to store gasoline and diesel for the motor p>ool. The tanks were installed side-by-

side in an east-west line approximately 90 feet south of A Street between Building 789 in the 

television sateUite dish area and the Base impound yard (FacUity 782). The tanks are 

numbered LU-01-1, LU-01-2, LU-01-3, and LU-01-4 from west to east. The 1,000-gallon 

tank, designated LU-01-05 and located just north of LU-01-4, was a waste oil tank that was 

connected to a sump in the concrete slab at the motor pool. The locations of these abandoned 

tanks are shown in Figure 2-13. 

These USTs were installed in 1941 and abandoned in the early 1950s. AU of these tanks 

were constmcted of carbon steel and their exteriors were tar-coated. 

KN/1385/WP1385.2/04-12-94/D10 2 - 1 4 



AaAJIOONED RUNWAY 

1088 
(COVERED SIORAGE) 

HM-B-W(D) 

mHM-05 

aHM-B-15(D) 

MHM-OJ 

HM-02 

HM-08 

a HM-B-14(D) 

HM-09 \ iHM-B-13(D) 
(BACKGROUND) 

\HM-01 
(BACKGROUND) 

LEGENP; 
a IT SOIL BORING LOCATION 

(APPROXIMATE) ANO NUMBER 

• AV SOIL BORING LOCATION 

(APPROXIMATE) AND NUMBER 

(D) DENOTES DEEP BORING 

1088 FACILITY NUMBER 

I I HAZARDOUS MATERIALS 
' ' STORAGE AREA 

SCALE: 

0 60 120 FEET 

FIGURE 2-12 
WILLIAMS AIR FORCE BASE 
HAZARDOUS MATERIALS STORAGE 
AREA (SS-01) 
SOIL BORING LOCATIONS 

(S3 INTERNATIONAJ. 
TECHNOLOGY 
CORPORATION 

file:///HM-01


'A' STREET 

BOUNDARY OF SATELLITE 
DISH AREA 1 

o 
I 

3 

frni 

_) 

782 

LEGEND: 

V/Vy. j 

789 

T-X 

FENCE LINE 

BUILDING 

STRUCTURE/FACILITY NUMBER 

APPROXIMATE LOCATION OF 
ABANDONED TANKS 

UMIT OF TANK EXCAVATION 

SCALE: 

20 40 FEET 

FIGURE 2 - 1 3 

WILLIAMS AIR FORCE BASE 
UNDERGROUND STORAGE 
TANKS ( S T - 0 5 ) 
LOCATION OF ABANDONED TANKS 

03 INTERNATIONAL 
TKCHNOl.OGY 
CORPOIiATION 



2.2.7.2 Investigations 
These tanks were not identified in 1984 during the Phase I investigation as being an area 

where past handling and disposal practices may have resulted in contamination, nor were tiiey 

included in the scope of AV's investigations. As a result, no work was done at ST-05 during 

Phase I or Phase n investigations. Their possible locations were determined from Base maps. 

As part of the RL IT conducted a magnetometer survey of the area in 1988 to verify the 

existence and locations of these tanks. 

2.2.7.3 Other Actions 
In 1990, during the RI, a USAF contractor, Exceltech, completed removal of these tanks. IT 

performed oversight of the removal, collected duplicates of selected soil samples, and 

analyzed the results for independent verification. 

Exceltech first sampled the tank contents during November 1990. Analytical results were 

used to determine the appropriate disposal technique for those contents and to identify 

constituents to analyze for in the soil samples undemeath the tanks. Next, the tanks were 

emptied of all liquids and tank sludge. The tanks were then excavated and inspected for 

staining, cracks, or holes to determine if leakage had occurred. 

Soil sampling at the UST excavations was conducted during the removal in December 1990. 

Samples were coUected from tiie bottom and sides of the excavations. A sample was also 

collected from the stockpiled soil from the excavation, and a site-specific background sample 

was collected from the east side of Building 789. Sample locations are shown in Figure 2-14. 

The tanks were removed and disposed of and the excavations were backfilled with uncontami

nated soil. The excavated contaminated soil was disposed of at the Butterfield Station 

LandfiU in Mobile, Arizona. In September 1991, IT installed three boreholes from which 12 

additional samples were taken and analyzed to verify if constituents were still present. 

2.2.8 USTs at Building 725 (ST-06) 

2.2.8.1 Site Description and History 

The USTs at BuUding 725 (ST-06) were located at the old Higley gas station, just west of 

BuUding 725. The old Higley gas station was located on the southwest comer of B and llth 

streets. There were two abandoned USTs at this location. 
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A 12,(X)0-gallon tank designated LU-02-716 was used to store gasoline and a 1,000-gallon 

tank, LU-02-730, was believed to have contained waste oil. Both were installed before 1938 

and were abandoned around 1954. Tank No. LU-02-716 was located west of Building 716 

and Tank No. LU-02-730 was located southwest of Building 730. These stmctures have 

eitiier been demolished or removed. The tanks were constmcted of carbon steel and the 

exteriors were coated with tar. The locations of these abandoned tanks are shown in Figure 

2-15. 

2.2.8.2 Investigations 
These tanks were not identified in 1984 during the Phase I investigation as being an area 

where past handling and disposal practices may have resulted in contamination. Furthermore, 

they were not included in the scope of AV's investigations; therefore, no work was performed 

at ST-06 during Phase I or Phase n investigations. IT conducted a magnometer survey of the 

area in 1988 to verify the existence and locations of these tanks. 

2.2.8.3 Other Actions 
During the RI, Exceltech completed a removal action of tiiese tanks. IT perfonned oversight 

activities, collected duplicates of selected soil samples, and analyzed the results for indepen

dent verification. 

During November 1990, Exceltech sampled the tanks in which residual liquids were present 

and emptied the tanks of all liquids and tank sludge. The tanks were then excavated and 

inspected for staining, cracks, or holes to determine if leakage had occurred. 

Soil sampling at the UST excavations was conducted in December 1990. Samples were 

collected from the bottom and sides of the excavation. The tanks were removed and disposed 

of and the excavations were backfilled with clean material. In 1990, the excavated 

contaminated soil was disposed of at the Butterfield Station Landfill, Mobile, Arizona. In 

September 1991, IT installed three boreholes from which 12 samples were collected and 

analyzed. The locations of the borings are also shown in Figure 2-16. Samples were 

collected at locations near the tankhold which is not immediately adjacent to Building 725. 

Borings were not installed at the former Building 725 site because there was no suspected 

contamination at this site. 
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2.2.9 USTs at Building 1086 (ST-07) 

2.2.9.1 Site Description and History 
USTs located at the southeast comer of Building 1086 at the intersection of Taxiway B and 

Taxiway No. 6 were designated ST-07. Their past locations are shown in Figure 2-17. 

ST-07 consisted of two tanks, one of which had an interior wall dividing it into two 

compartments. Chambers 1 and 2 compose one tank and Chamber 3 composes the other. 

Botii tanks were constmcted of precast concrete halves joined at the centerline and sealed 

with a mbber (or similar material) gasket. Each tank had a volume of approximately 5,000 

gaUons. These tanks received wastes from the paint stripping shop (IT, 1992a). 

The two sides of the double tank were connected by a pipe located near the top of the 
dividing waU. The second tank was connected to the double tank by a pipe located near the 
top of the tanks. There were no outiets from these tanks. 

2.2.9.2 Investigations 
These tanks were not identified by ES as being an area where past handling and disposal 

practices may have resulted in contamination. Furthermore, ST-07 was not included in the 

scope of AV's investigations; therefore, no work was performed at ST-07 during the Phase I 

or Phase II investigations. 

In 1987, Tracer Research Corporation conducted an investigation that indicated the tanks at 
ST-07 were leaking. As a result, Williams AFB immediately removed the tanks from service 
and initiated a contract to remove all hazardous material from the tanks and to cap the line 
entering the tanks. 

2.2.9.3 Other Actions 
Because these tanks were govemed by the Resource Conservation and Recovery Act (RCRA), 

a RCRA Partial Closure Report (IT, 1992a) was written and approved for removal of these 

tanks. Exceltech conducted the field activities for removal of these tanks. Oversight of these 

activities was perfonned by IT. Exceltech sampled the tanks for characterization of constitu

ents. Analytical results were used to decide the appropriate disposal technique for the 

materials and to identify constituents for analysis in additional soil samples. Next, the tanks 

were emptied, excavated, and inspected for potential leakage. Soil samples were collected 
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from the excavation by both Exceltech and IT to identify any tank leakage and to characterize 

the constituents of any contamination present. 

In 1987, these tanks were removed and the excavated contaminated soil was sent to a 

permitted landfill for disposal. This action was documented in a RCRA Partial Closure 

Report (IT, 1992a). During December 1990, three soil samples were coUected from tiie 

ST-07 tank excavation at the center, west, and east sides at a depth of 13 feet. The samples 

were analyzed for total petroleum hydrocarbons (TPH), volatile organic compounds (VOC), 

SVOC, cyanide, anion, and Toxicity Characteristic Leaching Procedure (TCXP) metals. The 

excavated contaminated soil was shipped to the Butterfield Station LandfUl for disposal. In 

September 1991, IT installed a 40-foot borehole northeast and adjacent to the former tank. 

SoU samples were analyzed for VOCs, TPH, and TCLP metals. Because there were 

detectable levels of possible contaminants, this area was moved to the OU-1 for final action. 

SoU sample and boring locations are shown in Figures 2-18 and 2-19, respectively. 

2.2.10 USTs at Building 1085 (ST-08) 

2.2.10.1 Site Description and History 

Three USTs (1085-1, 1085-4, and 1085-5) were also located at Building 1085 (ST-08). As 

shown in Figure 2-17, Tank No. 1085-1 was located on the northeast side of the building; 

Tanks No. 1085-4 and 1085-5 were located at the northwest comer of the building. 

Tank No. 1085-1 consisted of a 280-gaUon carbon steel tank mounted on a concrete saddle. 

This tank received wastes consisting of used cutting oil and solvents from an accessory repair 

shop (YT, 1992a). 

Tanks No. 1085-4 and 1085-5 were 600-gallon precast concrete tanks that received wastes 

from a metal plating shop. The tanks were connected by a pipe located near the top of the 

vessels. An outlet from the tanks, located near the top of the northwest comer of Tank No. 

1085-5, drained to the west. 

2.2.10.2 Investigations 
These tanks were not identified by ES as being an area where past handling and disposal 

practices may have resulted in contamination. Furthermore, they were not included in the P ^ 
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scope of AV's investigations. As a result, no characterization was performed at ST-08 during 

the Phase I or Phase n investigations. 

2.2.10.3 Other Actions 
Tracer Research Corporation investigated the tanks at ST-08 in 1987. Although the tests on 

the tanks were inconclusive, the tanks were later removed from service. 

Surface soil samples were collected from the vicinity of the tanks at Building 1085 during 

March and May 1989. These samples were analyzed for TPH, benzene, toluene, ethyl 

benzene, and xylene (BTEX), and selected SVOCs. The surface soil sample locations are 

shown in Figures 2-20 and 2-21. 

Soil samples were coUected from the excavation in November and December of 1990 to 

identify tank leakage and characterize constituents of any contamination present. The tanks 

were removed and disposed of and the excavations were backfilled with uncontaminated soil. 

The excavated contaminated soil was shipped to the Butterfield Station Landfill for disposal. 

In September 1991, IT installed one shallow and three deep soil borings and coUected soil 

samples for analyses. Locations of the borings are shown in Figure 2-19. Because there 

were detectable levels of contaminants below the bottom of the excavation for Tank No. 

1085-1, this area was moved to OU-1 for final action. There were no detectable levels of 

contaminants below tiie bottoms of the Tank No. 1085-4 or 1085-5 excavations; therefore, 

these areas have been certified for clean closure in a RCRA Partial Closure Report (IT, 

1992a). 

2.3 Highlights of Community Participation 
A community relations plan for tiie Base was finaUzed in Febmary 1991 (IT, 1991e). This 
plan lists contacts and interested parties throughout the USAF, govemment, and local 
community. It also established communication pathways to ensure timely dissemination of 
pertinent information though maiUngs, public announcements in the local newspaper, and 
local information repositories. 

The removal actions at sites RW-11 and DP-13 were described in two EE/CAs released to the 

public in June 1991. These documents were made available to the pubUc in the 

Administrative Record. The notice of the availability of these documents was published in 

the Anzona Republic/Phoenix Gazette on June 17, 1991, which began the 30-day public 

comment period. 
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The OU-1 RI/FS was released for public review in October 1993. This release was followed 

by an announcement in the Arizona Republic/Phoenix Gazette of the issuance of an OU-1 

Proposed Plan for public comment and a public meeting. The 30-day public comment period 

on the Proposed Plan began November 24, 1993, and a public meeting was held December 7, 

1993 in the City of Mesa, Arizona, to discuss the proposed remedial altematives. A 

resolution on groundwater at LF-04 prompted a revision of the FS and Proposed Plan, which 

was finalized in January 1994. An additional 30-day pubUc comment period on the Proposed 

Plan began on January 28, 1994, and a second public meeting was held Febmary 10, 1994 in 

the city of Mesa, Arizona, to discuss the proposed remedial altematives. All comments 

received during both of the pubUc comment periods are included in the Responsiveness 

Summary (Chapter 11.0), which also includes a response prepared by the USAF. 

Technical Review Committee (TRC) meetings are held every 3 months with representatives of 

the USAF, regulatory agencies, and the community. The meetings provide a fomm for 

members of the community that serve on this committee and give them the opportunity to be 

involved in decisions regarding investigation and Base cleanup activities. 

An Administrative Record that contains the documents relating to investigation and cleanup 

activities proposed for the Base has been established and is available for public inspection at 

the Chandler F*ublic Library, Chandler, Arizona and the Base Conversion Agency, Mesa, 

Arizona. Addition information is available through WUliams AFB. 

KN/1385/WP1385.2/O4-12-94/DI0 2 - 2 0 



3.0 Scope and Role of Operable Unit 

As with many Superfund sites, the problems at WiUiams AFB are complex. As a result, the 

USAF has organized tiie work into three operable units. These are: 

• OU-1: Soil and groundwater contamination at the ten sites listed in Table 1-1. 

• OU-2: Groundwater and soil to a depth of 25 feet at ST-12. 

• OU-3: Soil and groundwater at SD-09 and FT-02, plus the deep soils below 25 
feet at ST-12. 

The principal risks to human health and the environment at OU-2 result primarily from 

contamination of soil and groundwater by jet propulsion fuel grade 4 (JP-4) and its constitu

ents (e.g., benzene, toluene), although other organic compounds have also been detected at the 

site. The ROD for OU-2 was signed in December 1992. The selected remedy involves a 

combination of soil vapor extraction with bioenhancement to remediate affected soils to a 

depth of 25 feet, and groundwater extraction and treatment via air stripping with emission 

abatement to address the contaminated groundwater. The remedial design/remedial action 

phase for OU-2 is currently in progress with a pilot study/demonstration study on the 

treatment of contaminated groundwater. A pilot study on the treatment of contaminated soils 

is scheduled to begin by March 1994. 

OU-1, addressed by this ROD, includes the contaminated soils and groundwater at ten sites. 

Of the ten sites within OU-1, only the Landflll (LF-04) presents an unacceptable risk to 

human health and the environment. Surface soils at LF-04 are contaminated with beryUium 

and the pesticide dieldrin at concentrations above remediation goals. The principal risks at 

this site are dermal contact with soU, incidental ingestion of soUs, and inhalation of fugitive 

dust The purpose of the remedial action selected in this ROD is to prevent current or future 

exposure to the contaminated surface soils at LF-04. 

In addition to characterizing environmental contaminant conditions at SD-09 and ST-12, OU-3 

was established to develop a comprehensive human health and ecological risk assessment for 

tiie entire base, an FS and ROD that will establish final remedial actions for FT-02, and a 

ROD tiiat establishes final remedial actions for the whole of Williams AFB. 
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Additional operable units may be identified in the future as a result of these and other 

investigations. Also, because Williams AFB is closed, additional operable units may be 

utilized to expedite remedial action activities in accordance with Base reuse goals. 
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4.0 Summary of Site Characteristics 

Chapter 4.0 provides an overview of the assessments conducted during the RI to characterize 

each site within OU-1. The summary of site characteristics presents the following informa

tion; 

Suspected sources of contamination 
Quantity, types, and concentration of hazardous substances 
MobiUty, carcinogenicity, and volume of contaminants 
Lateral and vertical extent of contamination 
Potential surface and subsurface pathways of contaminant migration 
Cuirent risks and potential routes of human and environmental exposure. 

The suspected source of contamination at each site is identified in Sections 2.2.1.1 through 

2.2.10.1 of the Decision Summary. Summary tables presented in this chapter are used to 

identify contaminants and their concentrations. A general discussion of the factors that 

determine contaminant mobility is presented in Section 4.2.1, and the chemical parameters 

that affect environmental transport and persistence are listed for each contaminant in Table 

4-18 of this section. The carcinogenicity of site contaminants is characterized in Table 5-29. 

r J The volume of contamination is presented in this chapter for only the LandfiU because it is 

the only site that requires remedial action. The lateral extent of contamination is depicted on 

site maps in this section and the vertical extent of contamination is described in the text by 

noting the maximum depth at which contamination was detected. Potential surface and 

subsurface pathways of contaminant migration for each site are discussed in Section 4.2.2. 

The contaminant data presented in this section were collected over more than 9 years by two 

contractors. WUliams AFB was added to the NPL in November 1989, and an FFA was 

signed on September 21, 1990. After July 1990, all analytical data collected were subject to 

EPA validation protocol. Before August 1990, analytical data were not validated. The 

signatories to the FFA agreed tiiat both validated and nonvalidated data would be utiUzed in 

the baseline risk assessment and considered in the decision-making process where there was 

no evidence that the data were unacceptable for its intended purpose. This agreement is con

sistent with the management principles under the NCP regarding collection of additional data 

needed to develop and evaluate altematives and to support design. Additional information on 

the use of validated and nonvalidated data in decision making can be found in the OU-1 RI 

(IT, 1992b) and FS reports (IT, 1994a). 
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4.1 Nature and Extent of Contamination 
This section presents data that characterize the nature and extent of contamination for soil and 

groundwater for each of the ten sites at OU-1. For all ten sites, additional infomiation on 

specific samples (sample dates, detection limits, etc.) are provided in Appendix A of the FS 

report. Regional background data for soil and groundwater are presented in Table 4-1 as a 

basis for comparison with the analytical results for site contaminants. 

4.1.1 Landfill (LF-04) 
Analytical results for both organic and inorganic constituents in LF-04 surface soils are 

presented in Table 4-2. AU samples were collected at a deptii of 0.5 foot below land surface 

(bis). Organic compounds detected included pesticides and SVOCs. Inorganic species 

detected above background concentrations are beryUium, lead, and zinc. The lateral extent of 

surface soil contamination at LF-04 is shown in Figure 4-1 by plotting the concentration data 

for dieldrin, beryllium, lead, and zinc. The volume of contaminated surface soil at LF-04 is 

estimated to be 59,000 cubic yards. The volume of buried landfill wastes is undetermined. 

Groundwater sampUng at monitoring wells crossgradient or downgradient of the landfill 
detected organic compounds such as BTEX, halogenated VOCs, and SVOCs. Ten inorganic 
constituents were detected above background concentrations. The analytical results for LF-04 
groundwater monitoring are presented in Table 4-3. 

Figure 4-2 maps the concentiation data for organic and inorganic constituents detected in 

groundwater at LF-04. 

4.1.2 Fire Protection Training Area (FT-03) 
Results of the soil and groundwater investigation at the verified location of FT-03 during 

1986 to 1989 indicated that soil and groundwater have not been impacted above acceptable 

health levels by site activities. This site therefore was not included in the risk assessment and 

is considered to be a no further investigation site. Low levels of VOCs and SVOCs were 

detected in soil samples. The results of the organic analyses are presented in Table 4-4. Two 

metals (antimony and silver) were detected above background concentrations (Table 4-5). 

Contaminants were detected to a depth of 150 feet bis. 

The results of confirmatory surface soil sampling conducted in September 1993 are presented 

in Table 4-6. Bis(2-ethylhexyl)phthalate was detected in one sample at 0.79 milUgrams per / ^ 
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Table 4-1 
Background Inorganic Species Concentrations 

in Soil and Groundwater 
Williams Air Force Base 

Constituent 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Nitrate (as N) 

Selenium 

Silver 

Thallium 

Zinc 

Groundwater ° 

(ng/L) 

NA9 

1 to 44 

7 to 150 

<0.5 to 0.7 

<1.0 

17.2- 181 ^ 

<3 to3 

<10to30 

<10to 14 

NA 

60.8-914 ' ' 

6,000 to 26,000' 

1 to 3 

NA 

NA 

<3 to 38 

Soil " 

Base-Specific 
Average 
(mg/kg) 

ND = 

3.3 

NA 

1.2 

ND(<1) 

20.3 

NA 

ND(<5)<^ 

15.8 

ND (<0.2) 

20.7 

NA 

0.22 

ND (<2) 

ND (<2) 

ND (<4) <̂  

Base-Specific 
Range 
(mg/kg) 

ND (<12) 

2.3 - 4.3 

NA 

1.0-1.6 

ND (<1) 

16.9-24.8 

NA 

ND (<5) 

10.4- 19.4 

ND (<0.2) 

15.6-24.7 

NA 

0.21 - 0.24 

ND (<2) 

ND (<2) 

ND (<4) 

Regional 
Range * 
(mg/kg) 

< 1 

2 - 9 7 

NA 

1.0- 1.5 

0.01 - 2.0 ' 

15-100 

NA 

15-200 

10-100 

0.01 - 0.5 ' 

7 - 5 0 

NA 

0.1 - 5 

0.01 - 8 ' 

0.1 - 0.8 • 

25-150 

Data obtained from U.S. Geological Survey WATSTORE Data Base using wells located within 10 miles of 
Williams AFB. 
The average soil concentration represents the mean of 10 surface soil samples collected at Williams AFB in 
September 1993. The range presents the low and high values for the 10 samples. 
ND = not detected. 
The analytical results for tiiese constituents are qualified as not detected because of contamination in the 
method blanks. 
Data obtained from surficial soils in Gila, Maricopa, Pima, Pinal, and Yuma counties. 
Data obtained from Heavy Metals in Soils, B. J. Alloway, Editor; Appendix 2 
NA = not available or not used for comparison 
Data from September 1993 groundwater sampling round from wells LF01-W-12, SS01-W-10, SSOI-W-17, 
SSOI-W-26, and SS01-W-27. 
Data from Appendix E, OU-1 FS Report. 
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Table 4 - 2 
Landfill(LF-04) Surface Soils, Organic And Inorganic Constitutents 

Detected Constituents 

C o m p o u n d ( m g / K g ) 
P e s t i c i d e s 

4 , 4 ' - D D D 

4 , 4 ' - D D E 

4 , 4 ' - D D T 
a l p h a - C H L O R D A N E 
b e t a - B H C 

Dieldr in 
g a m m a - C H L O R D A N E 

S e m i v o l a t i l e O r g a n i c s 
1 ,2 ,4 - t r i ch lo robenzene 
1 , 4 - d i c h l o r o b e n z e n e 

Acenaph thene 

Benzo(A)pyrene 

B is (2 -e thy lhexy l ) phtha la te 
Chrysene 
Diethy lphthalate 
D i - n - B u t y l p h t h a i a t e 

Pen tach lo ropheno l 
Pyrene 

M e t a l s 
Arsenic 

Bery l l ium 
C a d m i u m 
C h r o m i u m 
C o p p e r 

Lead 
Nicke l 
Se len ium 
Silver 

Tha l l ium 

Z n c 

B o r i n g L o c a t i o n { 
L F - S S - 0 1 

• " 8 / 9 0 - ::;: 

.021 J 

.037 J 

.026 J 

6.2 J 

2 . 3 

20.5 
35.5 

15.3 
16.3 

1.1 8 

60.4 

L F - S S - 0 2 

: : : e / 9 0 - :••': 

.014 

.070 

.013 J 

.023 J 

2.9 J 
2 . 5 

21.6 

37.2 
17.6 

19.2 

1.4 B 
0.23 8 

71.4 

L F - - - S S - 0 3 

.>::;;.8/90-?. ••:̂ :̂ : 

.0037 

.012 

.011 

.0017 JP 

.0097 

.0016 JP 

.080 J 

.021 J 

2.9 

2 

17.7 
28.8 

17 
16.6 

1.7 B 

57.1 

L F - S S - 0 4 
••;.;V8/90-^ ;.;••-

.0021 J 

.037 J 

.035 J 

.038 J 

.039 J 

44 J 

1.8 B 
1.8 

17.1 
20.7 
12.8 

11.7 

1.7 B 

49.1 

L F - S S - ^ 0 5 
:8/90:r!- :: i 

.023 

.006 

.016 JP 
.0045 

.023 J 

3.4 
2 . 8 

27.6 
40.4 

27.2 

28.9 

0.21 B 
1 .5B 

0.29 B 
98.2 

L F - S S - 0 6 

:v::8/90-^.:.- •" 

.0044 JP 
.091 

.081 

.008 P 

.041 

. 

4.2 
3 . 8 

19.4 
56.9 

47.4 
23.3 

1.5 B 

97.2 

L F - S S - 0 7 
;:8/90-i-

.021 

.017 

.016 

.037 J 

2.2 

2 

18.2 
23.8 

15 

17.1 

1.8B 

0.23 B 

61.2 

L F ^ S S - - 0 8 

V.,;::8/90-.:?:. 

.013 P 
.083 

.065 

.0025 JP 
.048 

.034 J 

.200 J 

.022 J 

6.2 
2 . 3 

1.7 
22.1 
36 

117 
18.5 

2.4 

0.24 B 
203 

L F - S S - 0 9 
:; 8/90-r;:; 

.0044 JP 

.100 

.052 

.0019 JP 

.110 

.080 J 

.033 J 

6.4 

2 

18 

23.6 
20.4 

15 

1.7B 

0.35 B 
64.5 

L F - S S - ^ 1 0 

V 8/90;^; : 

.015 

.098 

.250 

.097 J 

2.8 
2.4 

23.6 
40.3 

25 
21.1 

2B 

0.36 B 
79.8 

WAFB\TABLE\ROD\<-2.WK3\lj-\IO- 1-93 

Notes: 
*8/90 lo present - All data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers. 
J - Estiinated value (less than lhe sample quanlilalion limil) 
B - Analyle concentraiion is between the Instrument Detection Limit and lhe Contract Detection Limit 
P - Indicates 25% difference for delected concenlrations between Ihc two G C columns. 
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Table 4 - 3 
Landfill (LF-04) Groundwater - Organic And Inorganic Constituents 

Detected Constituents' 
Page 1 of 2 

Compound (ug /U 
Semivolati les 

Benzo'c Acid 
Bis(2-ethylhexyl)phthalate 
Diethylphthalate 
Di-n-butylphtalate 
Naphthalene 

Volatiles 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Chloroform 
Dibromochloromethane 
Ethyl Benzene 
Methylene Chloride 
PCE 
TCE 
Toluene 
Xylene (Total) 

Other 
TPH 

Metals 
Antimony 
Arsenic 
Bervllium 
Bromide 
Cadmium 
Chromium 
Copper 
Lead 
Maganese 
Mercury 
Nickel 
Nitrate 
Selenium 
Silver 
Thallium 
Uranium 
Zinc 

Wel l Number I 
•̂; ^ L A - 0 1 - ; 

"1 /87 l o 7/90 

3J 

2J 

3J 

1.4-6 

2 

36.6 J 

17,000-64.000 
1.4 J 
3.4 J 

0.003 
1,100-1,900 

• 8 / 9 0 -

2J -15 

0.7 

1.4 

3.5 
4 

19.2 B 

1.1 B 

4 B-5.6J 
8.1B-10B 
1.3B-2.6B 

9.8 B 
21.500 
1.6 B 

7B-7,300 
1.2 B 

21.6-158 

• . : L A - O Z -
1/87 to 7/90 

0.8 

1.6-3.2 

2000 

900-1,000 
9 

11 
0.24-0.27 

0.3 

11,000-84,000 

14 

0.003 
20-1,600 

8/90 -r 

1J 

0.8-1.4 

0.6 

1.2 

22.2 J 
2 B 

12.5 B 
1.1 B-5.7 

0.24 

21,300 
1.2B-2B 
6.4-8.4B 

1.1 B 

13.1B-68.2 

• ': •• .LA-oar V; 
1/87 to 7/90 

3J 
3J 

2J 

1.9-7.6 

1000-4000 

4,000-15,000 

7.9 B 

0.003 
250-1,200 

;; 8 / 9 0 ^ 

2J -10 
2BJ 

1 

4 

8 
10 

1 B 

5.7 B 
10B-11.1 B 

1B-1 .2B 

5,000 
2B-3.8 B 

5.7B-8.6 B 

16.2B-456 

••••: LA-04..: • 
1/87 to 7/90 

7J 

12 

5J 

1.4-6 

1000 

1,200 
13 

9 
90 

0.3 

19,000-84,000 

18 

0.003 
430-1.800 

8/90 -

4J-150 

380 

0.5-1.4 

21.3 J 

1 B 

16.2 
10.7 J 

1.3B-10.1 

15.3-16J 
24,400 
1.5 J 

4.5B-7.7 B 

18.3B-260 

• . . ; • . - L A - 0 5 ••: ••.;::| 
1/87 to 7/90 

2J 

1.7-2.9 

1,300-1,700 
6 -13 

90 

50 
20,000-91,000 

I . U 
13 

0.005 
200-1,600 

8/90 -* 

2 J - 8 J 

0.6-0.9 

0.5 

0.8 

37.7 B 

1.4 B 

4.3 B-8.2 J 
6.8B-9.1 B 

1J-2.9B 

12.1 J 
26,400 

1.7J-2.8B 
3B-5.5B 

1 J 

31.8-423 
WAFB\TAa£S\RODM - 3.WK3\I(«0 - 1 - 9 3 



Table 4 - 3 

Landf i l l ( L F - 0 4 ) Groundwater - Organic And Inorganic Const i tuents 

Detected Const i tuents " 

Page 2 of 2 

Compound (ug/L) 
Semivolati les 

Benzoic Acid 
Bis(2-ethyl hexyl)ptithalato 
Diethylphthalate 
Di-n-butylphtalate 
Naphthalene 

Volati les 
Acetone 

j Benzene 
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Chloroform 
Dibromochloromethane 
Ethyl Benzene 
Methylene chloride 
PCE 
TCE 
Toluene 
Xylene (Total) 

Other 
TPH 

Metals 
Antimony 
Arsenic 
Beryllium 
Bromide 
Cadmium 
Chromium 
Copper 
Lead 
Maganese 
Mercury 
Nickel 
Nitrate 
Selenium 
Silver 
Thallium 
Uranium 
Zinc 

Well Number 
.iLA^Oa..:-^-::-

' l / 8 7 t o 7 / 9 0 

1.8 

0.7-0.8 

900 
14 

30 
17.000-91,000 

13 
NA 

.002 
1,200-2,700 

' 8 / 9 0 -

0.7 

0.5-0.7 
1.2 
2 

29.5 J 
1.1 B 

1J-1.5B 

4 B 
4.3J-9.2 J 

4.8-12.3 

10.6B-13.8 J 

1.2 B 
3.2B-9.5 B 

NA 

374-522 

; L F - 0 1 > - W - 0 7 s 
1/87 to 7/90 

2 J 

1-1.2 

2000 

59.2 
5 

0.1 

120-15,000 
6,000 

NA 

70 

•;:..-8/9o:::^:.::-

3J -8J 

0.9 J 

0.5 
0.6 

0.9 
0.5-0.8 

1.2 

1.2-2.5 

1-1.5 
4 

23.2 B 
1.8B-1.9 B 

1.1 J 

10.6-1,200 
19,88-45.9 
1.6B-2.1B 

121-222 

1 B-2.4 B 
5 B-11.6 

NA 

23.8-34.4 

•^•^••::j-aF-^0l-WT-08-^-:::.;-...:. 
I / 8 7 t o 7 / 9 0 

0.5 

0.8 

1.7-1.9 
1.2-1.4 

2 

2.4 B 

0.09 

230 
13,000-17,100 

NA 

80 

8 / 9 0 -

2J -3J 

0.6-1.1 

0.6-1.2 
0.9-1.2 

1.5-3.3 
1.2-2.4 

0.5 

1 

54.9 B 
1.8B-17.7 
1 J-1.9 B 

80.9-6,020 
68 -202 

1.18-2.4 B 

59-244 

2.7 B 
4.4 B-11.1 

NA 

13.5B-96.4 

: U ^ - ^ O V - r W ^ 0 9 A -
1/87 16 7/90 

237 

NA 

20.5 

8/90 -

3 J 
3 B J 

0.9-6.1 

1.8-5.8 

1-1.4 

4.4-18 
4 - 1 6 

1.6 B 
1.1B-1.3 J 

48-1,100 
12.6B-24B 

1B-2.3J 
80 

158-1,098 

1B-2.4B 
6.1J-13.9 

NA 

32.7-50 

LF-01-W-10 
8 / 9 0 - ^ •:.:::•;.• •• 

2.7 

0.8 

4 

2.2-4.3 
0.9 

0.6-10 

1.3 J 

8.1J-1,930 
30 
I J 

0.22 
3.23J-202 

21,700 

5.6 J 
NA 

71.9 

• 

L F ^ 0 1 r ^ W - 1 1 
. *:-.:8/90:^:V. 

7J 

0.9 

0.9-3.9 
4 

2.5B 
3.88-822 
18.8-28.3 

51.5-270 
13,200 

I J 
5J-7.9B 

16.7B-47.5 

LF-01vrW-^12 
8/90 r-̂  

3 J 
3 J 

2J 

106 

11.3 

3.88-11,000 
68.9 

64.5-1,080 
9,800 

6.9 B 

6.8B-125 

W A F B \ T A H . E S « 0 » < - 3.W1C3W -2< - 9 i 

Notes: 
* - the data presented Is divided into collection times from 1/87 to 7/90 and 8/90 on to facilitate analysis of data that was not 

validated (collected from 1/87 to 7/90) and data that has been validated (collected (rom 8/90 on) 
'' 1/67 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are laboratory qualifiers. 
°B/90 to present - All data collected after 7/90 have been validated, and all the qualifieis are validation qualifiers. 
J - Estimated value (less than the sample quantitation limit) 
B - Analyte concentration is between the Instrument Detection Umit and the Contract Deteclion Umit 
P - Indicates 25% difference for detected concentrations between the two GC columns. 
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Table 4 - 4 
Fire Protection Training Area No. 1 (FT-03) Soil - Organic Constitutents 

Detected Constituents 

C o m p o u n d ( m q / k g ) 
1 S e m i v o l a t i l e s 

1 ,2 - Dichlorobenzene 
1 ,3- Dichlorobenzene 
1 ,4 -D ich lo robenzene 
B i s ( 2 - ethylhexyl) phthalate 
Phenol 

V o l a t i l e s 
Acetone 
Methylene Chlor ide 

O t h e r 
TPH 

B o r i n g N u m b e r 1 
F T 0 1 i ^ B - 0 1 
* 1 / 8 7 t 6 7 / 9 0 

. 1 2 0 J - . 3 7 0 
.040J 

. 0 0 2 B J - . 0 0 8 J 
. 0 0 2 B J - . 0 2 4 B 

3 - 6 

F T 0 1 - B - 0 2 
* 1 / 8 7 t b 7 / 9 0 

, 

. 0 4 2 J - 7 5 0 J 

. 006J - . 009 J 
. 005BJ - .026B 

3 - 5 

" • ; : :F .1 . -045; ' ; 
M / 8 7 t o 7 / 9 0 

4 
4 
5 

3 

Fi^oe 
• t / 8 7 t o 7 / 9 i 0 

3 

.:::::Ftmom 
' 1 / 8 7 t o 7 / 9 0 

3 - 4 

W ^ T l - I O : : - ; : 
M / 8 7 t 6 ; 7 / 9 ( 

3 
3 

5 

.•:#F1^i-1.2"-:•:;:.;;.: 
• 1 / 8 7 t o 7 / 9 0 

3 - 6 

- • ' : • ] f ; ^ - 0 S 7 i 
• 1 / 8 7 ; t 6 7 /90 ; 

3 

.•:::iF1.-r07:.:-..;--
• 1 / 8 7 t o 7 / 9 0 

3 

• • • • • • ; : . . ; F 1 - ^ 1 1 •.••••••. 

*1 /87 to7 /90 

8 

WAF BVrAABLES\ROD\4-<.WK3\|)M0-1-93 

Notes: 
' 1/87 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are laboratory qualifiers. 
J - Estimated value (less than the sample quantitation limit) 
B - Analyte concentration is between the Instrument Detection Limit and the Contract Detection Limit 
P - Indicates 25% difference for detected concentrations between the two GC columns. 



Table 4 - 5 
Fire Protection Training Area No. 1 (FT-03) Soil - Inorganic ConsUtitents 

Detected Constituents 

Meta ls (mq /kq ) 
Ant imony 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 

Izinc 

B o r i n g N u m b e r | 
FT01 -
B - 0 1 

M / 8 7 1 O 7 / & 0 
1 6 - 6 1 

2 
4 - 2 3 
1 2 - 6 1 
6 - 1 2 
8 - 1 6 
4 - 1 2 

3 0 - 8 0 

F T 0 1 -
B - 0 2 

1/87 to 7/SO 
2 9 - 4 6 

2 
9 - 1 5 
1 0 - 3 8 
7 - 1 4 
1 1 - 1 6 

3 
4 0 - 6 3 

F l - 0 1 
1/87 to 7/90 

11 

F l - 0 2 
1/87 to 7/90 

21 

F l - 0 3 
1/87 to 7/90 

11 

:/':-Fi^66h--^' 
1/87 to 7/90 

10-20 

F 1 - 0 4 
1/87 to 7/90 

10-20 

Meta ls (mg /kg ) 
Ant imony 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

B o r i n g N u m b e r | 

F 1 - 0 6 
1/87 t o 7/90 

1 0 - 2 0 

F l - 0 7 
1/87 to 7/90 

1 0 - 1 7 

. . 

F 1 - 0 8 
1/87 to 7/90 

10-30 

F 1 - 0 9 
1/87 to 7/90 

10-22 

F 1 - 1 0 
1/87 to 7/90 

10 

F l - 1 1 
1/87 to 7/90 

12-20 

F l - 1 2 
1/87 to 7/90 

14-20 

WAFB\TABLESJl 00\4 - J.WIC 3M)\1 - 24 ' « 

Notes: 
* 1/87 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are laboratory qualifiers. 



TABLE 4 - 6 
Fire Protection Training Area No. l (FT-03) Surface Soil 

1993 Confirmatory Sampling Data 
Williams Mr Force Base 

Page 1 of 2 

Sampis # 
Compouni j 
Phenol 
Bis (2 -ch loro ethyl) ether 
2-ch lorophenol 
l,3-(JichlorobenzBne 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
2 -methy tpherc l 
2,2'-CDcybls(l -chloropropane) 
4-methy lphenol 
N - n i f o s o - d i - n - p r o p y l a m l n e 
Hexachloroethane 
Nlirobenzene 
Isophorone 
2-Ni t rophenol 
2,4-dimerTtylphBnol 
Bis(2-chloroBthoxY)mett«ne 
2,4-dichlorophenol 
1,2,4-irichlon3benzene 
ISIaphthalene 
4-chlQroanil inB 
Hexachlorobutadiene 
4—ch lc ro -3 -mBthy Iphenol 
2 -me thy l naphttralene 
Hexachlorcjcyclopentadiene 
2,4,6-tr ichlorophenol 
2,4,5-lr lchlDrophenol 
2-chloronaphthalenB 
2-nrtroanirine 
Dimethylphthalate 
AcenaphthytenB 
2,6-dinttrDtDluene 
3-ni lroanl l lnB 
acenaphthene 
2,4-din(trDphenol 
4-n i t rophenol 
Dibenzofuran 
4,5-dinltnDtoluene 
dietlTyl phthalate 
4 -chlorophanyLpheny lettier 
Fluorena 
4-nl l roanl l ine 
4 ,6 -d l n t l TD -2 -m ethyiphenoi 
N - n tiros od Iphenylam Ine (1) 
4 -bromophenyl-phBnylethBr 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Cat iazoie 
Di - n-bLJtylphthalate 
Fluoranthene 
Pyrene 
Birtylbenzylphthalate 
3-3 ' -d ich lorobBnzid inB 
Ben2o(a)anlhracene 
Bis(2-ethylhexyOphthalate 
Chrysene 
Di - n-octylphthalatB 
Benzo (b)fluoranthene 
BBnzo(k)fluoranthBne 
Benzo(a)pvren6 
lndeno(l ,2,3-c,d)pyrene 
Dibenzo(a,h)arrthrancene 
Benzofa.h.ilpervlene 

DL 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.8 
0.33 
0.8 

0.33 
0.33 
0.33 
0.8 
0.33 
0.8 
0.8 
0.33 
0.33 
0.33 
0.33 
0.33 
0.8 
0.8 
0.33 
0.33 
0.33 
0.8 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

01-090153-01 
COSJC 

(iTifl/kq) 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.88 

. 0.36 
0.88 
0.36 
0.36 
0.36 
0.88 
0.36 
0.88 
0.88 
0.36 
0.36 

0.018 
0.36 
0.36 
0.88 
0.88 
0.36 
0.36 
0.36 
0.88 
0.36 
0.36 
0.36 

0.054 
0.36 
0.36 
0.36 
0.36 
0.36 

0.052 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 

QUAL 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u . 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
BJ 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 

0 2 - O S O I K : 
CONC 

(mo/kq) 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.93 
0.38 
0.93 
0.38 
0.38 
0.38 
0.93 
0.38 
0.93 
0.93 
0.38 
0.38 

0.035 
0.38 
0.38 
0.93 
0.93 
0.38 
0.38 
0.38 
0.93 
0.38 
0.38 
0.38 
0.06 
0.38 
0.38 
0.38 
0.38 
0.38 
0.79 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 

1-01 
QUAL 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
BJ 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

01-0S0293-02 ll 
CONC 

(mq/kg) 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.87 
0.36 
0.87 
0.36 
0.36 
0.36 
0.87 
0.36 
0.87 
0.87 
0.36 
0.36 

0.022 
0.36 
0.36 
0.87 
0.87 
0.36 
0.36 
0.36 
0.22 
0.36 
0.36 
0.36 
0.15 

0.026 
0.042 

0.36 
0.36 

0.023 
0.19 
0.36 
0.36 

0.039 
0.36 
0.02 
0.36 
0.36 
0.36 

QUAL 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
Ll 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
^ 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
BJ 
u 
u 
u 
BJ 
J 
J 

u 
u 
J 

BJ 

u 
u 
J 
u 
J 

u 
u 
u 

WAFB\TABLESVROD\TAB4-6.WK3/l)/U-e-93 



TABLE 4 - 6 
Fire Protection Training Area No.1 (FT-03) Surface Soil 

1993 Confirmatory Sampling Data 
Williams Air Force Base 

Page 2 of 2 

Sample # 
Compound 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickei 
Selenium 
Silver 
Thallium 
Zinc 

DL 
12 
2 
1 
1 
2 
5 

0.6 
0.2 
8 
1 
2 
2 
4 

090193-01 
CONC 
(mg/kq) 

11.4 
0.84 

1.2 
0.92 

16 
49.7 
22.6 

0.018 
16.8 
0.23 

1.1 
0.68 
95.1 

QUAL 

JJ 
J 

U 

U 

U 

UJ 
U 
U 

u 

090193-02 
CONC 
(mq/kq) 

10.9 
4.3 
1.7 

0.87 
20.3 
24.7 
19.4 
0.17 
21.1 
0.26 

1.1 
0.65 
72.2 

QUAL 

UJ 
u 

u 

u 

u 
J 

u 
u 
u 1 

WAFB\TAB LES\ROD\TAB4 - & WKMj/12 - 8-93 

Notes: 
U - Indicates the parameter was not detected. 
J — Eslimaled value (less than the sample quanlilalion limil) 
B — Analyte concentraiion is between the Instrument Detection Limit and the Conlracl Deteclion Limit 



kilogram (mg/kg), which is below acceptable health levels. Other organic compounds 

detected were at estimated concentrations below the contract required detection limit. 

Beryllium was the only inorganic constituent detected above background concentrations. The 

recent sampling results confirm that the isolated detections of antimony in early 1989 were 

analytical anomalies. 

The results of groundwater monitoring at FT-03 show that four organics (acetone, carbon 

disulfide, methylene chloride, and toluene) and three inorganics (cadmium, lead and zinc) 

were detected at levels either equal to or below acceptable health levels. No other specific 

compounds were detected. Total Organic Carbon (TOC) and TPH were detected just at their 

respective detection limits in two samples. 

4.1.3 Northwest Drainage System (SD-10) 
Analytical results for both organic and inorganic compounds in SD-10 soils are presented in 

Table 4-7. VOCs and SVOCs were detected in samples collected from soil borings during 

the period 1984 to 1989. Foiu: inorganic constituents were detected above background 

concentrations. Contaminants were detected to a depth of 40 feet bis. 

[ ^ The results of confirmatory surface soil sampling conducted in September 1993 are presented 

in Table 4-8. Beryllium, cadmium, and zinc were detected above background concentrations. 

Groundwater was not monitored at SD-10 because there was no indication or evidence of a 

pathway to groundwater from suspect soils. 

4.1.4 Radioactive Instrumentation Burial Area (RW-11) 
Analytical results of all constituents detected in RW-11 soils during 1986 through 1989 are 
summarized in Table 4-9. No organic compounds were detected at RW-11. Three samples 
slightiy exceed the background activity for radium-226 at depths of 19.5 and 29.5 feet. All 
soils fell within the background range for uranium and radium-228. Some of the analyses for 
gross alpha and gross beta acrivities also slightiy exceeded site-specific background concen
trations. 

Confirmatory samples collected in December 1992 indicate that the radionuclide activity level 

in soil immediately adjacent to the concrete footings is consistent with the levels of the 

background sample collected approxunately 200 feet south of RW-11. Radium activities are 

consistent with background activities in U.S. soils. Uranium values for the removal samples 

KN/1385WP1385.4/04-13-94/06 4-3 



Table 4 - 7 
Northwest Drainage System (SD-10) Soil - Inorganic And Organic Constitutents 

Detected Constituents 
Page 1 of 2 

Compound (mg/kg) 
Semivolatiles 

1,3 Dichlorobenzene 
Benzo(b) Fluorene 
Benzo (a) tin th racene 
Bis (2- ethylhexyl) phthal ate 
Butyibenzylphalate 
Chrysene 
Di-n-octylphthalate 
Fluoranthene 
Phenol 
Phenols (total) 
Pyrene 

Volatiles 
1,12,2-Tetrachlorethane 
Acetone 
Chlorobenzene 
Chloroform 
Chlorotoluene 
MEK 
Methylene Chloride 
PCE 
TCE 
Toluene 

Other 
Oil/Grease 
TOX 
TPH 

Metals 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium, Total 
Copper 
Lead 
Mercuiy 
Nickel 
Silver 
Zinc 

E 
Surface Soil Sample 
•1/87 to 7/90 

.025-.053 

.016-.027 

2 - 5 

26 
3 

11 
12-17 
11-17 

14-15 

44-53 

SD-10 
1/87 to 7/90 

.003-.006 

NW-^01 
1/87167/90 

.320 

.001 

67 

NW-02 
1/87 to 7/90 

.016 

110 
1 

10-40 

ioring Number j 
NW-03 

1/87 to 7/90 

.7 

60 

19-29 

NW-04 
1/6716 7/90 

1.6 

2 

180 
1 

21-38 

NW-oS 
; 1/87 to 7/90 

3 - 4 

2 

0.55-1.3 

13-26 
18-40 
9-22 

11-24 
1.2-1.9 
36-80 

MW-06 
;iy87 to; 7/90 s 

.320 

.110 

.00018 

.160 

.170 

2 

4 

200 

0.42-1.1 
1 

11-32 
18-510 
8-33 

8-18 
1.4-4.1 
43-440 

.::::::.;::NW-07fV:-.-
1/87 to 7/90 

0.52-1.2 

17-23 
21-95 
11-16 

9-18 
1.3 

42-84 
W A f B\TABLES\R0ID\4 - 6.WK3\(\I 0 - 1 - 93 



Table 4 -7 
Northwest Drainage System (SD-10) Soil - Inorganic And Organic Constitutents 

Detected Constituents 
Page 2 of 2 

Compound (mg/kc|) 
Semivolatiles 

1,3 Dichlorobenzene 
Benzo (a) anth racene 
Benzq^b) Fluorene 
Bis(2-ethylhexyl)phthalate 
Butyibenzylphalate 
Chrysene 
Di-n-octylphthalate 
Fluoranthene 
Phenol 
Phenols (Total) 
Pyrene 

Volatiles 
1,12,2-Tetrachlorethane 
Acetone 
Chlorobenzene 
Chloroform 
Chlorotoluene 
MEK 
Methylene Chloride 
PCE 
TCE 
Toluene 

Other 
Oil/Grease 
TOX 
TPH 

Metals 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium, Total 
Copper 
Lead 
Mercuiy 
Nickel 
Silver 
Zinc 

Boring Number I 
NW-08 

•1/87 to 7/90 

2 

2 

0.62-1.8 
1.3 

17-42 
19-71 
12-39 

0.2 
13-34 
1-1.1 

47-170 

NW-09 
1/87 to 7/90 

2.8 

2 

3 

0.37-1.1 

9-21 
20-60 
12-20 

7-24 
1-2.1 
35-95 

N W - 1 a 
1/87 to 7/90 

.001 

.001 

0.25-1.3 

6.3-34 
28-94 
8-18 

5-24 
1.5 

31-75 

NW-^11 
1/87 to 7/90 

0.5-1.3 

9.9-28 
14-47 
8-16 

10-22 
1.3-1.6 
38-70 

NW-12 
1/87to7/90 

.024 

.001 

6 
1-2 
24 

3 
1 

0.48-1.2 
1.5 

9.3-31 
26-61 
B-54 

6-24 
0.9-1.1 
58-100 

OT-^02^SS-01 
1/87 to 7/90 

2.6-3.5 

.130J 

.004J-.008J 

.020-.035 

.001J-.002J 

28-34 

12-14 
10-12 
3-10 

12 

39-42 

b T - 0 2 - S S - 0 2 
1/87 to 7/90; 

5-9.5 

.370J-.820 

.004J-.005J 

.020-.024 

.OOU 

2 -3 

10-13 
9-14 
2-11 

11-14 

45-52 

Or-o2-6S-d3 
1/87 to 7/90 

2.9-4.9 

.330J-.620 

.003J-.006 

.019-.022 

5 

9-12 
6-14 
5 -9 

11 

27-45 

b T - 0 2 - $ g - 0 4 
1/87 to 7/90 

.530-12 
.063J 

.092J-.530d 

.004J-.006J 

.015-.017 

3 

14-18 
4 

5-16 
8-16 
8-15 

10-20 

27-69 

Notes: 
* 1/87 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are laboratory qualifiers. 
J - Estimated value (less than the sample quantitation limit) 
B - Analyte concentration is between the Instrument Detection Limit and the Contract Detection Umit 
P - Indicates 25% difference for detected concentrations between the two GC columns. 
TPH - Total Petroleum Hydrocartjons 
MEK - Methyl ethyl ketone, {2-butanone) 

WAFB\TABLES*OD\4-6.WK3\|\10-I-M 



TABLE 4 - 8 
N o r t h w e s t Dra inage Sys tem, ( S D - 1 0 ) Sur face Soi l 

1 993 Con f i rma to ry S a m p l i n g Data 
W i l l i amsA i r Force Base 

Sample # 

Compound 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

DL 
12 
2 
1 
1 
2 
5 

0.6 
0.2 
8 
1 
2 
2 
4 

090292 
CONC 

(mg/kg) 
11.5 
3.1 

0.96 
2.2 

21.9 
44.6 
70.8 
0.17 
24.4 
0.23 

1.1 
0.68 
218 

(-01 
QUAL 

U 

B 

U 

U 
U 
U 

090293-02 
CONC 

(mg/kg) 
12 

4.5 
1.8 

0.96 
28.6 
33.1 
30.1 
0.21 

35 
0.24 

1.2 
0.73 
129 

QUAL 

U 

U 

U 
U 
U 

090293-03 
CONC 

(mg/kg) 
13.8 
4.1 
1.9 
1.1 

31.4 
389 

34 
0.27 
29.1 
0.39 

1.4 
0.83 
134 

QUAL 

U 

U 

B 
U 
U 

090293-04 
CONC 

(mg/kg) 
11.9 
4.1 
1.8 

0.95 
28.2 
30.4 
32.3 
0.19 
32.5 
0.25 

1.2 
0.74 
114 

QUAL 

U 

U 

U 

U 
U 
U 

090903-05 
CONC 

(mg/kg) 
11 

3.6 
0.88 
0.88 
22.5 
28.6 
23.8 
0.17 
24.2 
0.44 

1.1 
0.44 
171 

QUAL 

U 

U 
U 

U 
U 
U 

WAFB\ROD\TABLES\T AB4-8.WiaHj/12-8 - 93 

Notes; 
U - Indfcated the parametCT was not detected. 
J - Estimated value (less than the sample quantitation limit) 
B - Analyte concentration is between the Instrument Detection Limit and the Concract Detection Limit. 



Table 4 - 9 
Radioactive Instrumental Burial Area (RW-11) Soils - Organic Constituents 

Detected Constituents 

Compound (pCi/a) 
Q-oss Alpha 
Gross Beta 
Ra-226 
Ra-228 
Uranium (total) 

Boring Number/Sample Location 
RA-01 

•1/87 to 7/90 
2.8-5.8 
6.1-6.8 
1.8-2 

0.4-.09 

RA-02 
1/87 to 7/90 

3.1-5.6 
4.5-6.1 
1.5-2.2 

0.6-1.3 

RA-03 
1/87 to 7/90 

3.8-5.9 
4.3-6.5 
1.5-2.3 

0.9-1.4 

RW^ SS-01 
1/87 to 7/90 

15-26 
21-27 

0.77-0.92 
1.03-1.23 
1.03-1.22 

RW-rSS-02 
1/87 to 7/90 

21-27 
17-26 
0.82-1 

1.13-1.3 
1.03-1.45 

20013 
1/87 to 7/90 

16 
23 

0.83 
1.24 
1.3 

WAFB\TABLES\ROD\4 - 7. WK3\lj\2 -24 - 94 

Notes: 
' 1 /87 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are laboratory qualifiers. 
J - Estimated value (less than the sample quantitatbn limit) 
B - Analyte concentraton is between the Instrument Detectbn Umit and the Contract Detection Limit 
P - Indicates 25% difference for detected concentrations between the tNO GC columns. 



are somewhat elevated relative to previous RI/FS samples; however, they are intemally 

consistent and agree within the uncertainty of the measiu-ements. The uranium activities in 

the removal samples are within the possible ranges of background activities in U.S. soils, 

particularly where lû anium minerals are present. 

Groundwater was not monitored at RW-11 because there was no indication or evidence of a 

pathway to groundwater from suspect soils. 

4.1.5 Pesticide Burial Area (DP-13) 
Analytical results of all organic and inorganic compounds detected in DP-13 soils are 

summarized in Table 4-10. Acetone, methylene chloride, and bis(2-ethylhexyl)phthalate were 

detected in samples from soil borings at the site. Pesticides were detected in surface soil 

samples but not in the deeper soils. Antimony was the only inorganic constituent detected 

above background concentrations. Contaminants were detected to a depth of 30 feet bis. 

Groundwater was not sampled at this site because there is no indication or evidence that the 

suspected contaminants could migrate to groundwater. 

4.1.6 Hazardous Materials Storage Area (SS-01) 
Analytical results of all organic and inorganic compounds detected in SS-01 soils are 

summarized in Table 4-11. Various VOCs and SVOCs were detected in soils. Beryllium and 

copper were the only metals detected above background concentrations. The areal extent of 

beryllium detected at SS-01 is shown in Figure 4-3. Contaminants were detected to a depth 

of 80 feet bis. 

No groundwater samples were collected from this site because there is no indication or 

evidence that the suspected contaminants could be transported to groundwater. 

4.1.7 USTs at Building 789 (ST-05) 
Analytical results of all organic compounds detected in ST-05 soils are summarized in Table 

4-12. Toluene, ethyl benzene, and xylenes were detected in the three samples collected from 

the tankhold excavation in December 1990. Results from subsequent September 1991 borings 

indicate that ethyl benzene and xylenes were detected to 31 feet bis. Soil samples were 

analyzed for TCLP lead, but lead was not detected. 

KN/1385WP1385.4AM-12-94/06 4-4 



Table 4 -10 
Pesticide Burial Area (DP-13) Soil - Organic And Inorganic Constitutents 

Detected Constitutents" 
Page 1 of 2 

Compound (mg/kg) 
Pesticides 

4,4 ' -DDE 
4,4 ' -DDT 
Dieldrin 
Gamma-BHC(Undane) 

Semivolat i les 
Benzo(b) fluoranthene 
Bis(2-ethylhexyl) phthal ate 
Chrysene 
D i - n - butylphthaiate 
Fluoranthene 
Phenol 
Pyrene 

Volati les 
Acetone 
Bromodichloromethane 
MEK 
Methylene Chloride 
Toluene 
Xylenes (Total) 

o ther 
TOX 

Metals 
Antimony 
Arsenic 
Beryllium 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

Bor ing Number /Sample Locat ion I 
''••:•• : z o o o o . : : : : 0 
^ 1 / 8 7 t o 7 / 9 0 

.014J 

.079J 

.038J 

.039J 

.043J 

.045J 

.018 

.022 

•:i::i^-2OQ0-(':-m 
1 / 8 7 t 6 7 / 9 0 

.017 

.026 

:: 20002 
1/87 to 7/90 

.019J 

.013 

.015 

20003 
1/87 to 7/90 

.017J 

.016J 

.760 

.140J 

.027 

.002J 
.021 

S::^^::::20004.K-^i^;-^i 
1/87to ;7 /90 

.018 

.003J 

.016 

fyW2Q012. • 
1/87 to 7/90 

.004J 

.006 

W P - B - 0 1 
1/87 to 7/90 

14 -38 

.610 

.003J-.007J 

.020-.027 

2 2 - 5 2 
2 - 3 

1 
14 -18 
2 6 - 3 4 
9 - 2 2 
11 -16 
6 1 - 7 2 

: ' S m P ' ^ B - O Z ,::::;• 
1/87 to 7/90 

.980-65 

.590 

.002J-.012 

.007-.008 
.002J-.003J 

20 
4 

5 - 1 6 
1 9 - 6 3 
8 - 1 1 
8 - 2 1 

4 2 - 6 3 

::.: - - i P e - O I - - . ; . 
1 /87to 7/90 :: 

I I B 

WAFB\TABl.ES\ROD\4-«.WIC5/9-2«-M 



Tabie 4 - 1 0 
Pesticide Burial Area ( D P - 1 3 ) Soil - Organic Constitutents 

Detected Constitutents' ' 
Page 2 of 2 

Compound (mq/kq) 
Pesticides 

4,4'-DDE 
4,4'-DDT 
Dieldrin 
Gamma-BHC(Lindane) 

Semivolatiles 
Benzo (b)fluoranthene 
B is(2- ethy Ihexyl) phthalate 
Chrysene 
D1 - n - butylphthaiate 
Fluoranthene 
Phenol 
Pyrene 

Volatiles 
Acetone 
Bromodichloromethane 
MEK 
Methylene Chloride 
Toluene 
Xylenes (Total) 

other 
TOX 

Metals 
Antimony 
Arsenic 
Beryllium 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

Boring Number/Sample Location 
20015 

•=8/90 -

.180 

.002J 

: ; ; :-..;v:20.oi6;?-: ••?:• 

8/90 -

.024 

.520 

.019 

20020 
8/90 -

.006J 

20023 
8/90 -^ 

.006J 

20024 
8/90 -

.006J 

20025 
8 / 9 0 -

.009J 
.039 

20026 
8 / 9 0 -

.082J 

.007J 

.006 

WAFB\TABLESiROD\4 - 8.WIU/9 - 28-93 

Notes: 

" - the data presented is divided into collection times from 1/87 to 7/90 and 8/90 on to facilitate analysis of data that was not 
validated (collected from 1/87 to 7/90) and data that has been validated (collected from 8/90 on) 

*• 1/87 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are laboratory qualifiers. 
•=8/90 to present - All data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers. 
J - Estimated value (less than the sample quantitation limit) 
B - Analyte concentration is between the Instrument Detection Limit and the Contract Detection Limit 
P - Indicates 25% difference for detected concentrations between the twoj3C columns. 
TPH - Total Petroleum Hydrocarbons 
MEK - Methylethylketone, (2-butanone) 



Table 4-11 
Hazardous Materials Storage Area (SS-01) Soils - Inorganic And Organic Constitutents 

Detected Constituents * 
Page 1 of 2 

Compound (mg/kg) 
Semivolatiles 

1,2-Dichbroben2ene 
1,3-Dichbrobenzene 
1,4-Dichlorobenz8ne 
Diethylphthalate 
DI-n-Butylphthalate 

Volatiles 
Acetone 
Chlorobenzene 
Chloroform 
Ethylbenzene 
Methylene Chloride 
Toluene 
Xylenes 

Other 
TPH 

Metals 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

Boring Number/Sample Location I 
HM^OI 

"1/8710 7/90 

7 
6 
5 

2 

3 -5 

0.35-1.1 

7.4-11 
12-49 
7-24 

7-25 
1.9 

31-100 

HM^02 
1787 to 7/90 

2 

3 

0.68-0.96 

12-22 
12-43 
11-20 

15-22 
1.4 

42-72 

HM>-03 
1/87 to 7/90 

0.63-1.4 

11-23 
13-85 
11-23 

13-30 
0.9-1.8 
47-88 

:::,^HM:^04:-:%. 
1/87 to 7/90 

2 

2 

3 

0.74-1.1 

15-40 
19-34 
12-24 

15-27 
1.1-2.6 
46-84 

H M - 0 5 
1/87 to 7/90 

10 

2 - 8 

3 

2 - 4 

12 

0.73-1.1 

11-23 
21-47 
10-21 

14-21 
0.99-1.8 
44-100 

H M - 0 6 
1/87 to 7/90 

0.74-1.4 

15-24 
21-51 
11-22 

16-27 
0.9-2 

53-110 

H M - 0 7 
1/87 to 7/90 

10 

0.97-1.6 
0.6 

20-88 
17-380 
16-26 

18-29 
1.1-2.4 
54-150 

H M - 0 8 
1/87 to 7/90 

1.74-0.74 
0 7 

12-24 
14-39 
12-23 

15-28 
1.1-2.6 
36-85 

H M - T 0 9 

1/87 to 7/90 

4 

0.62-0.84 
0.9 

12-15 
22-42 
10-17 

15-20 
1.1-1.9 
45-62 

WAFB\TABLES\R0D\4- 10.WK3\I^10-1 - 9 



Table 4 - 1 1 
Hazardous Materials Storage Area (SS-01) Soils - Inorganic And Organic Constitutents 

Detected Constituents' 
Page 2 of 2 

Boring Number/Sample Location | 

Compound (mg/kg) 
Semivolatiles 

1,2-Dichbrobenzene 
1,3-Dichbrobenzene 
1,4-Dichbrobenzene 
Diethylphthalate 
Di-n-Butylphthalate 

Volatiles 
Acetone 
Chlorobenzene 
Chloroform 
Ethylbenzene 
Methylene Chloride 
Toluene 
Xylenes 

Other 
TPH 

Metals 
Arsenic 
Beryllium 
Cadium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

HMr-10 
"1/8710 7/90 

4 

3 

0.84-1.3 
0 .6 -07 
16-20 
16-64 
16-19 

19-24 
1.2-2.2 
46-91 

HM-f^11 
1/87 to 7/90 

3 

3 

400 

0.7-1.4 
0 7 

14-21 
16-38 
13-24 

15-26 
1.3 

40-77 

.•...;HM.-12-S::v" 
1/87 to 7/90 

4 
3 
3 

14-21 
2 
3 

260 

0.54-2.1 
0.6-0.8 
13-26 
12-38 
11-32 

13-36 
1-1.8 

38-110 

H M - B - 1 3 
v;8/90 :;-.-;:;•-;-^ 

.002J-.009J 

2.2-6 
0.86 J-1.5 

127-24.5 

21 -22.3 
0.17 

11.8-22.1 

72.4J 

H M - B - 1 4 
B/90.-.-I-. .:.:,::;.;: ' 

.0023J 

.006J-.009J 

2.8-3.9 
0.81J-1.5 

16.5-27.8 

0.17 
12.5-19 

HM-eB-15 
B / 9 0 - ; 

.025 J-.049 J 
.020J 

3 .1 -47 
1.1J-1.6 

22-25.1 

10.9-177 

45.5 J 

HM-^B-16 
B/90-r; 

.036J-.049J 

.020J-.023J 

27 -3 .4 
1.4-1.9 
0.63J 

23.1-327 
21.1-25.5 
15.3-28.6 

11.9-17.5 
1.6J 

60.1-67.1 
WAFB\TABLES\ROCA4-tO.WK3UJi,lO-l-93 

Notes: 
' - the data presented is divided into collection limes from 1/87 lo 7/90 and 8/90 on to facilitate analysis of dala Ihat was not 

validated (collected from 1/87 to 7/90) and data that has been validated (collected from 8/90 on) 
*" 1/87 to 7/90 - All dala collected in this lime period are nonvalidated dala, and all Ihe qualifiers are laboratory qualifiers. 
^8/90 to prcsent — All data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers. 
J - Estimated value (less Ihan the sample quantitation limil) 
B - Analyte concentration is between the Instrument Deiection Limit and the Contract Deteclion Limit 
P - Indicr'~-^25% difference for detecied concentrations between the Iwo GC columns. 
TPH - Tv Jetroleum Hydrocarbons 
MEK - Methylethyl ketone, (2-butanone) 





Table 4-12 
Underground Storage Tanks (ST-05) Soils - Organic Constitutents 

Detected Constituents 

Compound (mq/kq) 
Ethylbenzene 
Toluene 
Xylenes 
HBFH 

Boring Number/Sample Location | 

North Side of 
Tank T - 1 
Excavation 
» 8/90 -

4.890-10.100 
1.950-4.830 

63.300-73.700 
510-530 

West Side of 
Tank T - 1 
Excavation 

8/90 -

.027 

Stockpiled Soil 
; From 

Tank T - 5 
Excavation 

8/90 -
.005 

.021 
35 

Boring 
ST05-01 
8/90 -

.008 

.025 
16 

Boring 
ST05-Q2 
8 / 9 0 -

12.1 

43.4 
1,660 

Boring 
ST05-03 

8/90 -
49.2 

299 
980 

WAFB\TAELES\ROD\4-10 .WK3\ l j \ 10 -3 -93 

Noles: 

'8/90 lo present - A l l data collected afler 7/90 haw been validated, and all the qualifiers arc validation qualifiers. 

J - Estimated value (less Ihan the sample quantitation l imit) 

B - A n a l y t concenlration is between the Instrument Deiection L imi t and the Contract Detection L imi l 

P - Indicates 25% difference for detected concenlrations between the two GC columns. 

HBFH - High Boiling Fuel Hydrocarbons 



Groundwater at this site was not monitored because there was no indication or evidence of a 

pathway to groundwater from the suspect soils. 

4.1.8 USTs at Building 725 (ST-06) 
Analytical results of all organic compounds detected in ST-06 soils are summarized in Table 

4-13. Ethyl benzene and xylene were detected in one sample at 11 feet bis. Soil samples 

collected in November 1990 and September 1991 were analyzed for TCLP lead. Lead was 

not detected in any analysis. Figure 4-4 shows the locations of soil borings and soil sample 

locations at the old Higley gas station. 

Groundwater at this site was not monitored because there was no indication or evidence of a 

pathway to groundwater from the suspect soils. 

4.1.9 USTs at Building 1086 (ST-07) 
Analytical results of all organic compounds detected during the 1990 and 1991 sampling 

events are summarized in Table 4-14. Results of the 1990 sampling efforts indicate that 

methylene chloride and TPH were detected in the samples. Methylene chloride was also 

detected in the associated method blank. The areal extent of methylene chloride and TPH 

contamination is presented in Figure 4-5. Soil samples collected during 1990 and 1991 were 

analyzed for TCLP metals. No contaminants were detected in TCLP extracts above RCRA 

regulatory limits. Contaminants were detected to a depth of 41 feet bis. 

Groundwater at this site was not monitored because there was no indication or evidence of a 
pathway to groundwater from the suspect soils. 

4.1.10 USTs at Building 1085 (ST-08) 
Analytical results of all organic compounds detected during the 1989, 1990, and 1991 
sampling events are summarized in Table 4-15. Soil sampling locations are shown in Figures 
4-6 and 4-7. 

The results of 1989 soil sampling detected TPH, xylenes, benzoic acid, and benzyl alcohol in 
one sample. 

The results of the soil samples collected in 1990 detected TPH, xylenes and 4-methylphenol 

at the Tank No. 1085-1 excavation. A sample collected from beneath the center of the 

concrete pad at Tank No. 1085-1, within 1 foot bis near the sump, contained various 

KN/1385WPl385.4«4-12-94/06 4-5 



Table 4-13 
Underground Storage Tanks (ST-06) Soils - Organic Constitutents 

Detected Constituents 

Compound (mq/kq) 
Etiiyl benzene 
Xvlenes 

a 1 - 0 6 - 0 3 
• 8 / 9 0 -

.880 
1.480 

Notes: 
^8/90 to present - All data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers. 
J - Estimated value (less than the sample quantitation limit) 
B - Analyte concenlration is between the Instrument Detection Limil and the Contraci Deteclion Limit 
P - Indicates 25% difference for detecied concentrations between the two GC columns. 
HBFH - High Boiling Fuel Hydrocarbons 

WAFB\TABLES\ROD\4-11 .WK3/IJ/10-1 - 9 3 
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Table 4 -14 
Underground Storage Tanks (ST-07) Soils - Organic Constitutents 

Detected Constituents 

Connpound (mq/kg) 
Methylene Chloride 
TPH 

Boring Number/Sample Location 
Center of Tank 

1086 Excavation 
• 8/90 -
.012B 

West of Tank: 
1086 Excavation 

8/90 -
.013B 

East of Tank 
1086 Excavation 

8 / 9 0 -
.01B 

Boring 
1086 Excavation 

8 / 9 0 -
.007J-.037 
30-1,130 

WAFB\TABLES^ROD\4-12 .WK3\ l j \10-3-93 

Notes: 

*8/90 to preseni - All dala collected afler 7/90 have been validated, and all the qualifiers are validation qualifiers. 

J - Estimated value (less than the sample quantitation limit) 

B - Analyle concentration is between the Instrument Deiection Limil and Ihe Conlracl Detection Limil 

P — Indicates 25% difference for delected concentrations between the two GC columns. 

TPH - Tolal Pelroleum Hydrocarbons 

MEK - Melhyl elhyl ketone, ( 2 - b u t a n o n e ) 

( • ) 





Table 4-15 
Undergrountd Storage Tanks (ST-08) Soils - Organic Compounds 

Detected Constituents 

C o m p o u n d m q /L 
Semivo la t i le O rgan i cs 

4-Methylphenol 
Benzoic Acid 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo b)fluoranthene 
Benzo k)fluoranthene 
Benzyl Alcohol 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Diethylphthalate 
Di -n-b i i ty lphtha la te 
Fluoranthene 
Phenanthrene 
Pyrene 
Acetone 

Volat i le Org t in i cs 
Methylene Chloride 
PCE 
Xylenes 

other 
TPH 

Bor ing Number /Samp le Loca t ion 
Tank 1085 
Dra inage a l 
Sou thwes t 
. C o r n e r 

: •8 /90 -

3.8 

.140 

70 

Tank 
1085 Pad 

8 / 9 0 -

.680 

.370 

.430 

.570 

.530 

.700 

.650 

1.3 
1.3 
1.2 

.01 I B - . 0 2 

25 

1085-B-01 

8 / 9 0 -

.052J 

1.3J 

.017B-.35C6J 
.003J-1.2J 

2.2 

3 5 - 8 4 8 

1 0 8 5 - B - 0 2 

8 / 9 0 -

.035J 

.005J-.018 

.013B-.017B 

3 4 - 4 0 

1p85-iB;-r:(il3 

8/90 -

.008-.018 

.134B 
.006J 

/:J9^-p-;:-<>|;.:; 

8 / 9 0 -

.082J 

.065J 

.047J 

.003J-.0138 
.005J 

3 6 - 4 1 

• • : ; : f t t : 085 | ; ; | | ' 

8 / 9 0 -

1.6J 

.31 OJ 

.011 

9 - 2 3 

Bo t tom of 
1085 

Excavat ion 
• 

8/90 >-

2 

2,400 

East Wal l o f 
T a n k 1085 
Excavat ion 

8 / 9 0 -

15 

3,900 

Wes t Wal l o f 
Tank 1085 
Excavat ion 

8 / 9 0 -

5,800 

Nor th Wal l of 
Tank 1085 
Excavat ion 

8 / 9 0 -

.05B 

.013 

Notes: 
'8/90 to present - All data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers. 
J - Esimated value (less than the sample quantitertion limit) 
B - Analyte concentration is between tiie Instrument Detection Limit and the Contract Detection Limit 
P - Indicates 25% difference for detected concentrations between the two GC columns. 
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polynuclear aromatic hydrocarbons (PAH). These constituents were not detected in any other 

sample and indicate an area of very localized contamination. Samples taken under the south, 

north, and west ends of the pad at Tank No. 1085-1 contained bis (2-ethylhexyl) phthalate and 

benzyl alcohol. Methylene chloride, tetrachloroethene (PCE), bis(2-ethylhexyl) phthalate, and 

TPH were detected in the vicinity of the Tank No. 1085-5 excavation. 

The analytical results of the samples taken in 1991 reveal the following. Samples taken from 

borings at Tank No. 1085-01 detected four VOCs and one SVOC. Contaminants were 

detected at a maximum depth of 81 feet bis. Samples taken from the boring at Tank No. 

1085-04 had detected levels of two VOCs and three SVOCs. Contaminants were detected 

down to 41 feet bis. The lateral extent of contamination is shown in Figure 4-5. 

Detected inorganic constituents are presented in Table 4-16. Antimony was the only metal in 

surface soil samples collected during 1989 that was detected above regional background 

levels. 

Soil samples were also collected and analyzed for TCLP parameters from the tankhold during 

1990 and the later 1991 boring investigation. These data are presented in Table 4-17. No 

sample exceeded RCRA regulatory levels. 

Groundwater at this site was not monitored because there was no indication or evidence of a 

pathway to groundwater from the suspect soils. 

4.2 Contaminant Fate and Transport 
Contaminant fate and transport was addressed in the OU-1 RI report. Chapter. 5.0. A brief 
synopsis is presented in the following sections. 

4.2.1 Contaminant Persistence in the Environment 
Chemical persistence in environmental media is determined by the chemical's abiUty to move 

through a medium, to transfer from one medium to another, and to transform or degrade. 

These determinants are in tum controlled by the characteristics of the chemicals (i.e., 

solubility, Henry's law constant, and affinity for organic and inorganic surfaces) and of the 

environmental medium (i.e., mineralogy, organic carbon content and porosity of the soil, and 

temperature and salinity of groundwater). The migration and decay potential for various 

compounds found in the soil/groundwater system is discussed in the following paragraphs. 

KNn3a&WP1385.«W-12-94rt)6 4-6 



Tabie 4 - 1 6 
Underground Storage Tanks (ST-08) Soils - Inorganic Constitutents 

Detected Constituents ^ 

Compound (mg/kq) 
Antimony 
Cadmium 
Chromium 
Copper 
Cyanide 
Lead 
Nickel 
Zinc 

Sample Location/Boring Number 

Tank 1085 
"1/87 to 7/90 

15-31 
2 

18-41 
13-21 

10-30 
10-30 
32 -85 

Tank 1085 
Drainpipe at Southwest Corner 

•^8/90 -

2.6 

Tank 1085 
PAD 

8/90 -

0.82-1.1 

WAFB\TABLES\ROD\4-14.WK3\!j\10-l-93 

Notes: 
' - the data presented is divided into collection times from 1/87 to 7/90 and 8/90 on to facilitate analysis of data that was not 

validated (collected from 1/87 to 7/90) and data that has been validated (collected from 8/90 on) 
'' 1/87 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are laboratory qualifiers. 
'8/90 to present - All data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers. 
J - Estimated value (less than the sample quantitation limit) 
B - Analyte concentration is between the Instrument Detection Limit and the Contract Detection Limit 
P - Indicates 25% difference for detected concentrations between the two GC columns. 
TPH - Jotal Petroleum Hydrocarbons 
MEK - Methyl ethyl ketone, (2-butanone) 

/ 



Table 4-17 
Underground Storage Tanks (ST-08) Soils - TCLP Inorganic Constituents 

Detected Constituents 

Compound (mq/L) 
Barium 
Cadmium 
Chromium 
Lead 

Sample Location/Boring Number 
Bottom of Tank 
i 085 Excavation 

"8/90 -
1 

East Wall of Tank 
1085 Excavation 

8/90 -
1.2 

Bonom of Tank 
1 0 8 5 - 4 Excavation 

8/90 -
0.6 

0.03 

North Wall of Tank 
1085 Excavation 

3/90 -
0.8 
0.13 
0.18 

Compound (mq/L) 
Barium 
Cadmium 
Chromium 
Lead 

Sample Location/Boring Number 

1 0 8 5 - B - 0 1 
8/90 -

0.325-1.17 

0.0054B 

•• . 1 0 8 5 - ^ i m a : . . 
•8/9o«^- m''--^^m'-'% 

0.339-0.506 
0.0056 

0.011-0.0671 
0.103B 

lOBSWa-rr-bfel:.;^-: 
8/90 -

0.184-0.918 

1 0 8 5 - B - 0 3 
3/90 -

0.49-1.12 
0.0036B 

Tank 
1085-PAD 

3/90 -
0.4-0.8 

0.28-0.89 
0.22-1.3 

WAFB\TABLES\ROD\4-15.WK3\lj\10-l -93 

Notes: 
'8/90 to present - All data collected after 7/90 have t)een validated, and all the qualifiers are validation qualifiers. 
J - Estimated value (less than the sample quantitation limit) 
B - Analyte concentration is between the Instrument Detection Limit and the Contract Detection Limit 
P - Indicates 25% difference for detected concentrations between the two GC columns. 
TPH - Total Petroleum Hydrocarbons 
MEK - Methyl ethyl ketone, (2-butanone) 



Chemicals in soil may migrate to groundwater via water infiltration, dispersion, and diffusion. 

Migration of chemicals from soil to groundwater is generally reduced by high organic content 

in the soil, lower temperatures, and lower organic content and higher salinity in the soil-water 

compartment. The fraction of a chemical present in the soil-groundwater and soil-air 

compartments is generally more mobile than the fraction adsorbed to soil. Many chemicals, 

both organic and inorganic, tend to adsorb more readily in top soil than at depth because the 

organic carbon content is generally lower in deep soils. 

Volatile organic chemicals in the soil, especially in the soil-air compartment or in the soil 

near the surface, can migrate via diffusion through soil-air pore spaces to the ground surface, 

where they are transported by wind. Migration of chemicals from soil to air is controlled by 

the volatility and mobility of the chemical. Chemicals with high volatility but low mobility, 

because of high soil adsorption, will not migrate significandy to air. Similarly, chemicals 

with high mobility but low volatility will not partition significantly to air. The volatility of a 

compound may be inferred from its Henry's law constant (H). As H increases, the volatility 

of a compound increases. The capacity for an organic chemical to adsorb in soils may be 

inferred from its organic carbon partition coefficient (K^). A high K^̂  indicates a high 

adsorption potential. The H, K^ ,̂ K^^ (a measure of the chemicals affinity for organic 

solvents versus water), and water solubility for chemicals found in the soil and groundwater 

at OU-1 are listed in Table 4-18. 

Chemicals in the environment may decay through chemically or biologically mediated 

processes. The primary chemical decay processes in the soil-groundwater system are 

hydrolysis and oxidation/reduction. Vapor-phase chemicals may degrade by photolysis and 

photochemical oxidation. Organic chemicals in soil and groundwater may also be degraded 

by aerobic and/or anaerobic bacteria. This degradation is affected by nutrient levels, 

temperature, chemical concentration, and the density of degrading organisms. The following 

discussion attempts to describe the persistence and behavior of target classes of compounds 

via these processes. A detailed discussion of contaminant fate and transport at OU-1 is 

provided in the OU-1 RI/FS reports. 

KNn385rtfi>1385.«W-12-9WD6 4-7 



Table 4-18 

Chemical Parameters Affecting Environmental Transport and Persistence 
Williams Air Force Base 

Compound 

Acetone 

Benzene 

Bis(2-ethyihexyl)phthalate 

Bromotjichloromethane 

Chloroform 

Dieltdrin 

4,4'-DDT 

Di-n-butylphthalate 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Ethyl benzene 

Methylene chloride 

Methyl ethyl ketone (2-Butanone) 

Phenol 

Pyrene 

Tetrachlorethene 

Toluene 

Xylenes 

Log K„,^ 
(unitless) 

-0.24 

2.13 

3.98 

1.44 

1.97 

3.50 

6.19 

4.9'' 

3.38 

3.60 

3.39 

3.15 

1.25 

0.29 

1.46 

4.88 

3.14= 

2.73 

3.16'' 

Koc^ 
(unitless) 

0.28 

65 

62,000 

120 

44 

1700 

243,000 

160:6,400'' 

1,160 

1.920 

1,180 

682 

8.8 

0.94 

14,135 

38,000 

665*= 

2.59 

58^ 

(atm-m^/mol) 

397 x 10"^ 

5.43 x 10"̂  

2.50 X io" ' 

1.22 X 10-^ 

3.75 X 10-^ 

4.58x10-^ 

5.1 x 10"̂  

5.3 X 1 0 * 

1.88 X 10"̂  

3.55 X 10'^ 

1.58 x 10"̂  

7.90 X 10'^ 

2.57 X 10'^ 

4.35 X 10"^ 

7.00 X 10"̂  

5.04 X 10"^ 

2.27 X 10'̂ '= 

6.61 X 10'^ 

2.90 X lO-^" 

Water Solubility^ 
(mg/L) 

Infinitely Soluble 

1,780 

0.4 

9,000 

8,220 

0.195 

5 x 10-3 

13" 

156 

123 

87 

152 

13.200 

353,000 

84,000 

0.13 

150"= 

515 

Nearly Insoluble 

^Unless otherwise noted, all data are from ORNL, 1989. 
"PromNLM, 1991. 
''From Arthur D. Little, 1985. 
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4.2.2 Site-Specific Applicability 

4.2.2.1 Landflll (LF-04) 

A simplistic transport model was constructed to provide an estimate of contamination 

infiltration to the groimdwater at LF-04. This model was developed initially for ST-12 at 

which benzene is a primary contaminant. Although benzene is not a contaminant at LF-04, 

the model provides indications of length of time for a contaminant to migrate to the aquifer 

and levels of contaminant once it reaches groimdwater. Details of the calculations are found 

in Appendix F of the OU-1 FS report. 

Contaminant transjxirt was first modeled by calculating the time period required for water to 

migrate from the ground surface to the water table, assuming saturated flow. Groundwater 

contaminant concentrations due to transport from soils were then calculated using the 

Summers et al. model (1980). 

Based on a vertical flow to the water table at 200 feet below grade and a hydraulic gradient 

of 1 vertical foot per horizontal foot, the time required for water to complete the flow path is 

66.5 years. Based on modeling using benzene as previously noted, it was determined that the 

concentration of this chemical in groundwater would be three to four orders of magnitude less 

than the concentration in surface soH. The ratio of Kp̂ ,s for dieldrin and benzene (1700/65) 

shows that dieldrin partitions more strongly toward the soU and its rate of migration to 

groundwater would be much slower than benzene. Also, the solubility of dieldrin in water is 

approximately 4 orders of magnitude less than benzene. Therefore, the migration of dieldrin 

from surface soUs to groundwater is not a practical concem. 

Beryllium concentrations in site groundwater were also modeled using the Summers et al. 

equations. Assuming a beryllium concentration in soil of 2.8 mg/kg, the model predicts 

levels of beryllium in the groundwater fi'om 0.3 to 3.46 micrograms per liter (|ig/L). 

4.2.2.2 Fire Protection Training Area 1 (FT-03) 

FT-03 does not require fate and transport analysis due to the absence of chemicals of 

potential concem that pose risk to human health and the environment and/or that are present 

above risk-based levels requiring remedial action. The contaminants detected at this site are 

also generally immobile in soils. 
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4.2.Z3 Northwest Drainage System (SD-10) 
SD-10 does not require fate and transport analysis due to the absence of chemicals of 

potential concem that pose risk to human health and the environment and/or that are present 

above risk-based levels requiring remedial action. The contaminants detected at this site are 

also generally immobile in soils. 

4.2.2.4 Radioactive Instrumentation Burial Area (RW-11) 
Fate and transport analysis is not required for RW-11 due to the lack of radiological constitu

ents present above background levels or that pose risk to human health or the environment. 

Potential contaminants have also been removed. 

4.2.Z5 Pesticide Burial Area (DP-13) 
Fate and transport analysis is not required for DP-13 because the contaminants that pose risk 

to human health and the environment at this site have been removed. 

4.2.2.6 Hazardous Materials Storage Area (SS-01) 
SS-01 does not warrant fate and transport analysis due to the absence of chemicals of 

potential concem that pose risk to human health and the environment and/or that are present 

above risk-based levels requiring remediation. The contaminants detected at this site are also 

generally immobile in soils. 

4.2.2.7 USTs at Building 789 (ST-05) 
Fate and transport analysis are not required for ST-05 due to the absence of chemicals of 

potential concem that pose risk to human health and the environment and/or that are present 

above risk-based levels requiring remediation. 

4.2.2.8 USTs at Building 725 (ST-06) 
Fate and transport analysis are not required for ST-06 due to the absence of chemicals of 
potential concem that pose risk to human health and the environment and/or that are present 
above risk-based levels requiring remediation. 

4.2.2.9 USTs at Building 1086 (ST-07) 
Fate and transpon analysis is not required for ST-07 due to the lack of driving force to 

transport the chemicals of potential concem to groundwater. There was a removal action at 

this site. The concentration levels of contaminants not removed are too low to migrate to 

groundwater and too deep for the completion of a pathway to receptors. 

KNn385WP1385.404-12-94/D6 4-9 



4.2.Z10 USTs at Building 1085 (ST-08) 
Fate and transport analysis is not required for ST-08 due to the lack of driving force to 

transport the chemicals of potential concem to groundwater. There was a removal action at 

this site. The concentration levels of contaminants not removed are too low to migrate to 

groundwater and too deep for the completion of a pathway to receptors. 
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5.0 Summary of Potential Site Risks 

5.1 Chemicals of Potential Concern 
The risk assessment identified the chemicals of potential concem at OU-1. This identification 

process included summarizing the analytical data for OU-1 and evaluating the data according 

to EPA guidelines for CERCLA risk assessments (EPA, 1989a). Chemicals of potential 

concem were selected from the list of all detected constiments based on the following criteria: 

• Frequency of detection - if chemicals were detected at greater than 5 percent 
frequency 

• Comparison to method blanks - if sample concentrations exceeded laboratory 
blank concentrations by 10 times for common laboratory contaminants and 5 
times for all other analytes 

• Comparison to background - if the range of concentrations from OU-1 samples 
exceeded background values. 

This evaluation and selection process is discussed in greater detail in the OU-1 RI report. 

Section 6.2. All organic chemicals and metals selected as chemicals of potential concem 

were carried forward through the risk assessment calculations. 

The following sections present chemicals of potential concem by site for soils and groundwa
ter. 

5.1.1 Chemicals of Potential Concern for Soils 

5.1.1.1 Landfill (LF-04) 
Chemicals detected in soil samples from LF-04 are listed in Table 5-1. The following 

chemicals were not selected as chemicals of potential concem for the reasons indicated: 

• Acenaphthene was detected in less than 5 percent of the surface soil samples. 

• Arsenic, benzo(a)pyrene, chromium, chrysene, copper, lead, nickel, pyrene, and 
selenium were each detected at concentrations within the range of background 
for the area. 

The remaining 17 chemicals listed in Table 5-1 are the chemicals of potential concem for 
surface soil in LF-04. 

KN/138&WP1385.5/04-12-94/D5 5 - 1 



Table 5-1 

Analytical Data Summary 
Landfill (LF-04) Surface Soils 

Wiiiiams Air Force Base 

(Page 1 of 2) 

Analyte Frequency of 
Detection^ 

Value or Range of 
Detection Limits 

(mg/kg) 

Vaiue or Range of 
Detected Concentrations 

(mg/kg) 

Range of 
Background'' 

(mg/kg) 

Upper 95% 
Concentration" 

(mg/kg) 

Organics 

*1,2,4-Trichlorobenzene 

*1,4-Dichlorobenzene 

*4,4'-DDD 

•4,4'-DDE 

*4,4'-DDT 

Acenaphthene 

'Alpha-chlordane 

Benzo(a)pyrene 

•Beta-BHC 

*Bis(2-ethylhexyl)phthalate 

Chrysene 

*Di-n-butyl phthalate 

"Dieldrin 

•Diethyl phthalate 

•Gamma-chlordane 

1/10 

2/10 

4/10 

9/10 

8/10 

1/20 

1/10 

1/10 

4/10 

9/10 

1/10 

2/10 

8/10 

1/10 

1/10 

0.33-3.5 

0.33-3.5 

0.0035-0.014 

0.0035-0.014 

0.0035-0.014 

0.33-3.5 

0.0018-0.0072 

0.35-3.5 

0.0018-0.0072 

0.35-3.5 

0.35-3.5 

0.35-3.5 

0.0035-0.014 

0.35-3.5 

0.0018-0.0072 

0.037 

0.035-0.08 

0.0037-0.013 

0.0021-0.1 

0.006-0.098 

0.038 

0.0017 

0.034 

0.0016-0.008 

0.021-0.2 

0.022 

0.026-0.033 

0.0045-0.25 

0.037 

0.0016 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.0046-0.9 

NA 

NA 

0.078-0.64 

NA 

NA 

NA 

NA 

0.679 

0.673 

0.0072 

0.064 

0.067 

0.554 

0.0025 

0.68 

0.0041 

0.613 

0.68 

0.67 

0.105 

0.68 

0.0025 
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Table 5-1 

(Page 2 of 2) 

Analyte Frequency of 
Detection^ 

Value or Range of 
Detection Limits 

(mg/kg) 

Value or Range of 
Detected Concentrations 

(mg/kg) 

Range of 
Background'' 

(mg/kg) 

Upper 95% 
Concentration*^ 

(mg/kg) 

Organics (Continued) 

•Pentachlorophenol 

Pyrene 

1/10 

1/10 

0.85-8.5 

0.35-3.5 

0.31 

0.044 

NA 

0.099-147 

1.666 

0.681 

Inorganics 

Arsenic 

•Beryllium 

'Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Selenium 

•Thallium 

•Zinc 

10/10 

10/10 

1/10 

10/10 

10/10 

10/10 

10/10 

1/10 

6/10 

10/10 

2.0 

1.0 

0.83-1.0 

2.0 

5.0 

0.6 

8.0 

0.2-1.0 

0.2-2.0 

4.0 

1.8-6.4 

1.8-3.8 

1.7 

17-28 

21-57 

13-117 

12-29 

0.21 

0.23-0.36 

49-203 

2-97 

1.0-1.5 

NA 

15-100 

15-200 

10-100 

7-50 

<0.1-0.8 

NA 

25-150 

5.2 

2.8 

0.84 

23 

42 

54 

22 

0.14 

0.285 

116 

•Chemical of potential concern. 
NA=not available or not used for comparison. 
\ h f where x = number of times detected and y =» number of samples analyzed. 
''PAH background in agricuttural and urban surface soils in the U.S. and other countries, ATSDR, 1989. Metals background from Boerngen and Shacklette, 
1981. 
*̂ IT, 1992b - calculations include nondetects at half the contract-required detection limit. 
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5.1.1.2 Fire Protection Training Area (FT-03) 
Soil samples taken at verified site locations associated with FT-03 disclosed no potentially 

hazardous contaminants at concentrations that would cause concem. Therefore, this site was 

not addressed in the risk assessment. 

5.1.1.3 Northwest Drainage System (SD-10) 
Chemicals detected in soil samples from SD-10 are listed in Table 5-2. The following 

chemicals were not selected as chemicals of potential concem for the reasons indicated: 

• 1,1,1,2-Tetrachloroethane, 1,3-dichlorobenzene, benzo(a)anthracene, and 
trichloroethene were each detected in 5 percent or less of the soil samples. 

• Arsenic, chromium, copper, lead, mercury, nickel, and zinc were each detected 
within the range of background for the area. 

The remaining 10 chemicals listed in Table 5-2 are the chemicals of potential concem for soil 

in SD-10. 

5.1.1.4 Radioactive Instrumentation Burial Area (RW-11) 
Radioactive chemicals detected at RW-11 were not considered chemicals of potential concem (̂  j 

because their concentrations were within background concentrations for Arizona surface soils 

(Myrick, et al., 1983). As listed in Table 5-3, radium-226, radium-228, and total uranium 

were each detected within background levels for the area. Neither gross alpha nor gross beta 

were considered as chemicals of potential concem because these analyses are not specific to 

any particular radionuclide. 

5.1.1.5 Pesticide Burial Area (DP-13) 
Chemicals detected in soil samples from DP-13 are listed in Table 5-4. The following 

chemicals were not selected as chemicals of potential concem for die reasons indicated: 

• 4,4'-dichlorodiphenyldichloroethylene (DDE), 4,4'-dichlorodiphenyltrichloro-
ethane (DDT), 2-butanone, bromodichloromethane, benzo(b)fluoranthene, 
chrysene, di-n-butyl phthalate, dieldrin, gamma-beta-hexachlorobenzene (BHC), 
pyrene, and xylenes were each detected in 5 percent or less of the soil samples. 

• Arsenic, beryllium, chromium, copper, lead, nickel, and zinc were each detected 
at concentrations within the range of background for the area. 
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Table 5-2 

Analytical Data Summary 
Northwest Drainage System (SD-10) Soils 

Williams Air Force Base 

(Page 1 of 2) 

Analyte 
Frequency of 

Detection^ 

Value or Range of 
Detection Limits 

(mg/kg) 

Value or Range of 
Detected Concentrations 

(mg/kg) 

Range of 
Background^ 

(mg/kg) 

Upper 95% 
Concentration'^ 

(mg/kg) 

Organics 

1,1,1,2-Tetrachloroethane 

1,3-Dichlorobenzene 

* Acetone 

Benzo(a)anthracene 

*Bis(2-ethylhexyl)phthalate 

Di-n-octylphthalate 

Butylbenzyl phthalate 

Chlorobenzene 

*Chloroform 

Chlorotoluene 

Chrysene 

*Methylene chloride 

Fluoranthene 

*Phenol 

Tetrachloroethene 

*Toluene 

1/50 

1/122 

14/14 

1/73 

12/14 

1/50 

1/50 

1/86 

10/50 

1/36 

1/50 

25/50 

1/49 

9/50 

1/50 

4/50 

0.005-1.0 

0.001-1.0 

0.01 

0.001-0.73 

0.34-0.73 

0.02-0.73 

0.003-0.73 

0.005-1.0 

0.005-1.0 

2.0 

0.001-0.73 

0.005-1.0 

0.003-0.73 

0.001-0.73 

0.005-1.0 

0.005-2.0 

1.0 

24.0 

0.003-0.053 

0.11 

0.53-12.0 

0.13 

0.063 

6.0 

0.001-2.0 

24.0 

0.18 

.003-4.0 

0.16 

0.092-0.82 

1.0 

0.001-0.002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.078-0.64 

NA 

NA 

NA 

NA 

NA 

0.44 

0.906 

0.018 

0.071 

5.89 

0.11 

0.13 

0.62 

0.74 

2.9 

0.1 

1.38 

0.13 

0.171 

0.44 

0.85 
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Tabie 5-2 

(Page 2 of 2) 

Analyte 

Trichloroethene 

Frequency of 
Detection^ 

2/50 

Value or Range of 
Detection Limits 

(mg/kg) 

0.005-1.0 

Value or Range of 
Detected Concentrations 

(mg/kg) 

0.001-2.0 

Range of 
Background'' 

(mg/kg) 

NA 

Upper 95% 
Concentration" 

(mg/kg) 

0.5 

Inorganics 

*Antimony 

Arsenic 

*Beryllium 

*Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

*Silver 

Zinc 

5/50 

7/50 

35/50 

3/50 

50/50 

51/51 

55/57 

2/49 

46/50 

18/50 

51/51 

1.0-1.5 

2.0-3.0 

0.01-2.0 

0.4-2.0 

0.7-2.0 

0.6-5.0 

1.0-4.0 

0.1-0.2 

2.0-11 

0.7-3.0 

0.2-4.0 

14-34 

2.0-5.0 

0.25-1.8 

1.0-1.5 

5.0-42 

6-510 

2.0-67 

0.2 

1.0-34 

0.9-4.1 

27-440 

<1 

2-97 

1.0-1.5 

NA 

15-100 

15-200 

10-100 

0.01-0.48 

7-50 

NA 

25-150 

6.1 

1.7 

0.95 

0.61 

20.5 

61.0 

19 

0.08 

16 

1.3 

85.21 

*Chemical of potential concern. 
NA = Not available or not used for comparison. 
^x/y where x = number of times detected and y = number of samples analyzed. 
''PAH background in agricultural and urban surface soils in the U.S. and other countries, ATSDR, 1989. Metals background from Boerngen and 
Shacklette, 1981. 
"IT, 1992b - calculations include nondetects at half the contract-required detection limit. 
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The remaining five chemicals listed in Table 5-4 are the chemicals of potential concem for 
soil at DP-13. 

5.1.1.6 Hazardous Materials Storage Area (SS-01) 
Chemicals detected in soil samples from SS-01 are listed in Table 5-5. Some chemicals were 
not selected as chemicals of potential concem for the following reasons: 

• 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, 
chloroform, and toluene were detected in 5 percent or less of the soil samples. 

• Arsenic, chromium, lead, mercury, nickel, and zinc were each detected at 
concentrations within the range of background for the area. 

The remaining ten chemicals listed in Table 5-5 arc the chemicals of potential concem for 
soil at SS-01. 

5.1.1.7 USTs at Building 789 (ST-05) 
Chemicals detected in soil samples from ST-05 are listed in Table 5-6. Each chemical 
detected within ST-05 is considered a chemical of potential concem. 

5.1.1.8 USTs at Building 725 (ST-06) 
Chemicals detected in soil samples from ST-06 are listed in Table 5-7. Each chemical 
detected within ST-06 is considered a chemical of potential concem. 

5.7.1.9 USTs at Building 1086 (ST-07) 
As Usted in Table 5-8, methylene chloride was the only chemical detected and is the only 
chemical of potential concem at ST-07. 

5.1.1.10 USTs at Building 1085 (ST-08) 
Chemicals detected in soil samples from ST-08 are listed in Table 5-9. The following 
chemicals were not selected as chemicals of potential concem for the reasons indicated: 

• Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
fluoranthene, and pyrene were detected at concentrations within the range of 
background for the area. 

• Chromium, copper, lead, nickel, and zinc were each detected at concentrations 
within the nonnal background for the area. 

The remaining 15 chemicals listed in Table 5-9 are the chemicals of potential concem for soil 

in ST-08. 
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Table 5-3 

Analytical Data Summary 
Radioactive Instrument Burial Area (RW-11) Soils 

Wiiiiams Air Force Base 

Analyte 

Radium-226 

Radium-228 

Total Uranium 

Gross Alpha 

Gross Beta 

Frequency of 
Detection 

15/15 

6/6 

15/15 

15/15 

15/15 

Range of 
Detection 

Limits" 

0.05 

__c 

0.1 

0.3 

0.1 

Range of Detected 
Concentrations" 

0.77-2.3 

1.03-1.3 

0.4-1.45 

2.8-27 

4.3-27 

Background 
Range"" 

0.23-2.0 

0.20-1.3 

0.54-3.6 

NA 

NA 

Average 
Conc." 

1.51 

1.18 

0.97 

11.26 

12.83 

Upper 95% 
Concentration" 

1.84 

1.28 

1.14 

16.25 

17.91 

NA - Not available or not used for comparison 
"All (xincentrations in pCi/g 
''From Myrick et al., 1981; background concentrations for Arizona surface soils 
'^Detection limits not reported 
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Table 5-4 

Analytical Data Summary 
Pesticide Burial Area (DP-13) Soils 

Williams Air Force Base 

(Page 1 of 2) 

Analyte 
Frequency of 

Detection* 

Value or Range of 
Detection Limits 

(mg/kg) 

Value or Range of Detected 
Concentrations 

(mg/kg) 
Range of Background'' 

(mg/kg) 

Upper 95% 
Concentration*^ 

(mg/kg) 

Volatile Organics 

2-Butanone 

•Acetone 

Bromodichloromethane 

'Toluene 

Xylenes 

1/25 

6/25 

1/25 

3/25 

1/25 

0.01-0.012 

0.01-0.12 

0.005-0.006 

0.005-0.006 

0.005-0.006 

0.002 

0.006-0.18 

0.039 

0.002-0.006 

0.002 

NA 

NA 

NA 

NA 

NA 

0.0055 

0.027 

0.007 

0.003 

0.0026 

Semivolatile Organics 

Benzo(b)fluoran thene 

•Bis(2-ethylhexyl)phthalate 

Chrysene 

Di-n-butyl phthalate 

•Phenol 

Pyrene 

1/25" 

9/25 

1/25'' 

1/25 

3/25 

1/25'' 

0.33-5.6 

0.33-5.6 

0.33-5.6 

0.33-5.6 

0.33-5.6 

0.33-5.6 

0.079'' 

0.038-65.0 

0.039" 

0.14 

0.082-0.61 

0.045** 

0.058-62.0 

NA 

0.078-0.64 

NA 

NA 

0.099-147.0 

0.664 

14.17 

0.663 

0.665 

0.676 

0.663 

Pesticides, PCBs 

4,4'-DDE 

4,4'-DDT 

Oieldrin 

Gamma-BHC (Lindane) 

3/60 

1/60 

3/60 

1/60 

0.001-0.02 

0.001-0.02 

0.001-0.02 

0.001-0.00175 

0.014-0.018 

0.024 

0016-0.52 

0.019 

NA 

NA 

NA 

NA 

0.0057 

0.0056 

0.03 

0.0033 
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Table 5-4 

(Page 2 of 2) 

Analyte 
Frequency of 

Detection" 

Value or Range of 
Detection Limits 

(mg/kg) 

Value or Range of Detected 
Concenti-ations 

(mg/kg) 
Range of Background'' 

(mg/kg) 

Upper 95% 
Concentiation' 

(mg/kg) 

Inorganics 

•Antimony 

Arsenic 

Betyllium 

Chromium 

Copper 

Lead 

Nickel 

Zinc 

5/7 

4/8 

1/7 

7/8 

7/7 

7/8 

6/7 

7/7 

12-20 

0.01-3.0 

1.0-2.0 

2.0-5.0 

5.0 

1.0-200 

8.0-21 

4.0 

20-52 

2.0-4.0 

1.0 

5.0-18 

19-63 

8.0-22 

8.0-21 

42-72 

<:1 

2-97 

1.0-1.5 

15-100 

15-200 

10-100 

7-50 

25-150 

41 

39 

1.0 

20 

48 

49 

18 

68 

•Chemical of potential concem. 
NA=not available or not used for comparison. 
"x/y where x = number of times detected eind y = number of samples analyzed. 
''PAH background in agricultural and urban surface soils in the U.S. and other countiries, ATSDR, 1989. Metals background from Boemgen and Shacklette, 1981. 
'̂ IT, 1992b - calculations include nondetects at half the conti-act-required detection limit. 
''Detected in a surtace soil sample 
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Table 5-5 

Analytical Data Summary 
Hazardous Materials Storage Area (SS-01) Soils 

Williams Air Force Base 

(Page 1 of 2) 

Analyte 
Frequency of 

Detection^ 

Value or Range of 
Detection Limits 

(mg/kg) 

Value or Range of 
Detected Concentrations 

(mg/kg) 

Background 
Concentrations" 

(mg/kg) 
Upper 95% Concentration*^ 

(mg/kg) 

Organics 

*Acetone 

Chlorobenzene 

Chloroform 

*Ethyl benzene 

*Methylene chloride 

Toluene 

*Xylenes 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4'Dichlorobenzene 

*Di'n-butyl phthalate 

*Diethyl phthalate 

4/17 

1/101 

2/59 

5/59 

8/59 

1/59 

6/59 

4/101 

2/143 

5/101 

5/59 

6/59 

0.01-0.012 

0.01-1.0 

0.01-1.0 

0.01-1.0 

0.01-1.0 

0.01-2.0 

0.01-2.0 

0.002-2.738 

0.001-1.369 

0.001-1.369 

0.002-2.738 

0.001-1.369 

0.002-0.009 

3.0 

3.0-4.0 

2.0-4.0 

3.0-21.0 

2.0 

3.0-12.0 

4.0-10.0 

3.0-6.0 

2.0-8.0 

0.02-0.023 

0.025-0.049 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.0065 

0.504 

0.622 

0.691 

2.819 

0.856 

1.548 

0.864 

0.475 

0.621 

0.134 

0.089 
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Table 5-5 

(Page 2 of 2) 

Analyte 
Frequency of 

Detection* 

Value or Range of 
Detection Limits 

(mg/kg) 

Value or Range of 
Detected Concentrations 

(mg/kg) 

Background 
Concentrations" 

(mg/kg) 
Upper 95% Concentration'^ 

(mg/kg) 

Inorganics 

Arsenic 

*Beryllium 

*Cadmium 

Chromium 

*Copper 

Lead 

Mercury 

Nickel 

*Silver 

Zinc 

16/58 

58/58 

9/58 

58/58 

44/58 

46/58 

2/54 

57/58 

31/58 

46/58 

2.0 

0.01-1.0 

0.40-67 

0.70-2.0 

0.60-5.0 

0.6-4.0 

0.1-0.2 

2.0-8.0 

0.70-2.0 

0.20-4.0 

2.2-6.0 

0.35-2.1 

0.60-0.90 

7.4-88 

12-380 

7.0-32 

0.17 

7.0-36 

0.90-2.6 

31-150 

2-97 

1.0-1.5 

NA 

15-200 

15-100 

10-100 

0.01-0.48 

7-50 

NA 

25-150 

2.0 

1.1 

2.1 

23 

42 

16 

0.076 

20 

1.3 

61 

*Chemical of potential concern. 
NA = not available or not used for comparison. 
ND = not detected. 
*x/y where x = number of times detected and y = number of samples analyzed. 
''Boerngen and Shaklette, 1981. 
'̂ IT, 1992b - calculations include nondetects at half the contract-required detection limit. 

KN/1385/WPl 385.5-5\04-13-94\D3 



Table 5-6 

Analytical Data Summary 
Underground Storage Tank (ST-05) Soils 

Williams Air Force Base 

Analyte 
Frequency of 

Detection* 

Value or 
Range of Detectbn Limits 

mg/kg 
Value or Range of Detected 

Concentrations mg/kg 
Upper 95% 

Concentration mg/kg** 

Organics 

*Ethyl benzene 

*Toluene 

*Xylenes 

6/16 

2/16 

6/16 

5-25,000 

0.005-25.0 

0.005-50.0 

0.005-49.2 

1.95-4.83 

0.021-299.0 

11.41 

3.017 

70.4 

*Chemical of potential concern. 

\ l y where x = number of times detected and y = number of samples analyzed 
'IT, 1992b - calculations include nondetects at half the contract-required detection limit. 
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Table 5-7 

Analytical Data Summary 
Underground Storage Tank (ST-06) Soils 

Williams Air Force Base 

Analyte 
Frequency of 

Detection* 

Value or 
Range of Detection Limits 

(mg/kg) 

Value or Range of 
Detected Concentrations 

(mg/kg) 

Upper 95% 
Concentration'' 

(mg/kg) 

Organics 

*Ethyl benzene 

*Xylenes 

1/16 

1/16 

0.005-0.25 

0.005-0.5 

0.88 

1.48 

0.174 

0.293 

*Chemical of potential concern. 

*x/y where x = number of times detected and y = number of samples analyzed 
''IT, 1992b - calculations include nondetects at half the contract-required detection limit. 

KN \'WPl385.7-8/04-13-94/D3 



Table 5-8 

Analytical Data Summary 
Underground Storage Tank (ST-07) Soils 

Wiiiiams Air Force Base 

Analyte 
Frequency of 

Detection* 

Value or 
Range of Detection 

Limits 
(mg/kg) 

Value or Range of 
Detected Concentrations 

(mg/kg) 

Upper 95% 
Concentration'' 

(mg/kg) 

Organics 

*Methylene chloride 7/7 0.005-0.012 0.007-0.037 0.026 

*Chemical of potential concern. 

V y where x = number of times detected and y = number of samples analyzed 
ÎT, 1992b - calculations include nondetects at half the contract-required detection limit. 
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Tabie 5-9 

Analytical Data Summary 
Underground Storage Tank at Building 1085 (ST - 08) Soils 

Wiiiiams Air Force Base 

(Page 1 of 2) 

Analyte 
Frequency of 

Detection* 

Value or 
Range of 

Detection Limits 
(mg/kg) 

Value or 
Range of Detected 

Concentrations 
(mg/kg) 

Range of 
Background'' 

(mg/kg) 

Upper 95% 
Concentration° 

(mg/kg) 

Volatile Organics 

*Acetone 

*Methylene chloride 

*Tetrachloroethene 

*Xylenes 

12/25 

6/25 

8/25 

3/25 

0.01-6.3 

0.005-3.1 

0.005-3.1 

0.005-3.1 

0.011-0.02 

0.005-0.034 

0.001-1.2 

0.011-2.2 

NA 

NA 

NA 

NA 

0.475 

0.026 

0.303 

4.3 

Semivolatile Organics 

*4-Methylphenol 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

*Benzoic acid 

*Benzyl alcohol 

*Bis(2-ethylhexyl)phthalate 

*Chrysene 

*Di-n-butyl phthalate 

1/18 

1/14̂ ^ 

l /U ' ' 

1/14̂ ^ 

1/14*̂  

1/10 

2/10 

3/14 

1/14*̂  

1/14 

0.33-9.9 

0.33-0.39 

0.33-0.39 

0.33-0.39 

0.33-0.39 

1.6-1.9 

0.33-0.39 

0.33-0.39 

0.33-0.39 

0.33-0.39 

15 

0.68 

0.37 

0.43 

0.57 

1.6 

0.31-0.53 

0.082-3.8 

0.65 

0.047 

NA 

0.056-59.0 

0.0046-0.9 

0.058-62 

0.058-26 

NA 

NA 

NA 

0.078-0.64 

NA 

3.368 

0.29 

0.221 

0.234 

0.265 

1.079 

0.305 

1.026 

0.283 

0.186 
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Table 5-9 

(Page 2 of 2) 

Analyte 

*Diethyl phthalate 

Fluoranthene 

*Phenanthrene 

Pyrene 

Frequency of 
Detection* 

3/14 

1/14^ 

1/14^ 

1/14*̂  

Value or 
Range of 

Detection Limits 
(mg/kg) 

0.33-0.39 

0.33-0.39 

0.33-0.39 

0.33-0.39 

Value or 
Range of Detected 

Concentrations 
(mg/kg) 

.035-0.065 

1.300 

1.300 

1.200 

Range of 
Background'' 

(mg/kg) 

NA 

0.120-166 

0.048-0.14 

0.099-147 

Upper 95% 
Concentration" 

(mg/kg) 

0.088 

0.430 

0.430 

0.407 

Inorganics 

*Antimony 

*Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Zinc 

*Cyanide 

3/3 

1/3 

3/3 

3/3 

3/3 

3/3 

3/3 

4/11 

12- 15 

1.0-2.0 

2.0 - 3.0 

5.0 - 8.0 

1.0-2.0 

8.0- 10 

4.0 - 5.0 

0.47 - 1.0 

15-31 

2.0 

18-41 

13-21 

10-30 

10-30 

3 2 - 8 5 

0.82 - 2.6 

<1 

NA 

15-100 

15-200 

10-100 

7-50 

25-150 

NA 

43 

3.2 

58 

27 

45 

42 

124 

1.2 

*Chemical of potential concern 
NA - not available or not used for comparison 
*X/Y where x = number of times detected and y = number of samples analyzed. 
''PAH background in agricuttural and urban surface soils in the U.S. and other countries, ATSDR, 1989. Metals background from Boerngen and 
Shacklette, 1981. 
'̂ IT, 1992b - Calculations include nondetects at half the contract required detection limit. 
'̂ From surface soil sample 1085-P-1. 
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5.1.2 Chemicals of Potential Concern for Groundwater 

5.1.2.1 Landfill (LF-04) 
Chemicals detected in groundwater samples from LF-04 are listed in Table 5-10. The 

following chemicals were not selected as chemicals of potential concem for the reasons 

indicated: 

• Benzoic acid, bromoform, chloroform, dibromochloromethane, diethyl phthalate, 
di-n-butyl phthalate, ethyl benzene, mercury, naphthalene, thallium, and xylenes 
were each detected in less than 5 percent of the groundwater samples and were 
not detected in any soil samples 

• Arsenic, calcium, fluoride, iron, magnesium, and sodium were detected within 
the range of background for groundwater in the area 

• Gross alpha and gross beta are analytical results that are not specific for a 
particular compound; therefore, neither were selected as chemicals of potential 
concem. 

The remaining 23 chemicals listed in Table 5-10 are the chemicals of potential concem for 

groundwater in LF-04. 

5.1.2.2 Fire Protection Training Area (FT-03) 
Groundwater samples taken at the verified location of FT-03 indicated that groundwater has 

not been impacted above acceptable health levels by site activities; therefore, this site was not 

addressed in the risk assessment. 

5.7.2.5 Northwest Drainage System (SD-10) 
No groundwater sampling was perfonned within SD-10 because soils data collected during 

previous investigations indicated that there were no contaminants present in the deep soils 

and, consequently, it is unlikely that groundwater is affected. In addition, the net 

precipitation for the area is negative, indicating that infiltration is an unlikely transport 

mechanism to groundwater. 

5.7.2.4 Radioactive Instrumentation Burial Area (RW-11) 
No groundwater sampling was performed at RW-11 because soils data collected during 

previous investigations indicated that there were no contaminants present in the deep soils 

and, consequentiy, it is unlikely that groundwater is affected. In addition, the net 
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Table 5-10 

Analytical Data Summary 
Landfill (LF-04) Groundwater 

Williams Air Force Base 

(Page 1 ot 3) 

Analyte 
Frequency of 

Detection" 

Range of 
Detection Limits 

(^g/L) 

Range of Detected 
Concentration 

(M/L) 

Range of 
Background'' 

(^g/L) 

Average 
Concentration 

(^g/L) 

Upper 95% 
Concentrations'^ 

(^g/L) 

Organics 

'Acetone 

•Benzene 

Benzoic acid 

*Bis(2-ethylhexyl)phthalate 

•Bromodichloromethane 

Bromoform 

•Carbon disulfide 

Chloroform 

Dibromochloromethane 

Diethyl phthalate 

Di-n-butyl phthalate 

Ethyl benzene 

•Methylene chloride 

Naphthalene 

•Tetrachloroethene 

3/3 

7/71 

1/31 

24/72 

6/93 

1/93 

1/3 

4/93 

4/90 

3/72 

2/7 

2/71 

16/93 

1/72 

21/93 

10 

0.5 - 50 

10 - 50 

4 - 3 0 

0.5 - 5.0 

0.5 - 5.0 

5 

0 . 5 - 5 

0.5 

2 - 3 0 

4 - 3 0 

0.5 - 25 

0.5 - 26.0 

2 - 3 0 

0.5 - 5.0 

2 - 5 

0.6 - 380 

3 

1.0- 150 

0.5- 1.1 

0.8 

3 

0 .6- 1.2 

0 .5-1 .2 

2 - 3 

0.9- 12 

0.6- 1.8 

1.4 - 7.6 

2 

1 ;0 - 4.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.0 

6.0 

20 

6.0 

0.35 

0.33 

2.7 

0.35 

0.28 

4.0 

4.3 

0.55 

5.0 

4.0 

0.68 

7.3 

17 

23 

10 

0.44 

0.41 

3.4 

0.44 

0.305 

4.5 

4.8 

0.90 

5.6 

4.5 

0.85 
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Table 5-10 

(Page 2 of 3) 

Analyte 
Frequency of 

Detection" 

Range of 
Detection Limits 

(^g/L) 

Range of Detected 
Concentration 

(>ig/L) 

Range of 
Background'' 

(^g/L) 

Average 
Concentration 

(^g/L) 

Upper 95% 
Concentrations*' 

(^g/L) 

Organics (Continued) 

•Toluene 

"Trichloroethene 

Xylenes 

9/71 

11/93 

1/68 

0.5 - 25 

0 . 5 - 5 

0.5 - 25 

0.5 - 4.4 

0.5 - 2.4 

4.0 

NA 

NA 

NA 

0.71 

0.43 

0.84 

1.1 

0.54 

1.2 

Inorganics 

•Antimony 

Arsenic 

•Beryllium 

•Bromide 

•Cadmium 

Calcium 

•Chromium 

•Copper 

Fluoride 

Iron 

•Lead 

Magnesium 

'Manganese 

Mercury 

9/93 

9/93 

16/93 

8/15 

7/93 

5/5 

39/93 

25/93 

8/15 

3/5 

36/93 

5/5 

5/5 

4/92 

1 8 - 60 

1 - 10 

0 . 3 - 5 

900 

2 - 5 

5 - 5,000 

3 - 10 

2 - 3 0 

200 

0.1 - 100 

1 -40 

5 - 5,000 

0.02 - 20 

0.2 

19.2- 106 

1.1 - 17.7 

1.0 - 1.9 

900 - 1,700 

2.5 - 14 

160- 190,000 

3.8 - 11,000 

6 - 2 0 2 

1,200 - 2,300 

0.1 - 0.2 

1.0-90 

32 - 40,000 

0.09 - 80 

0.22 - 0.3 

NA 

1 -44 

<0.5 - 0.7 

NA 

<1.0 

3,500 - 280,000 

17.2-181 

<10 - 30 

200 - 2,400 

5 - 160 

<10- 14 

2,600 - 57,000 

<1 -20 

NA 

21 

2.4 

1.1 

817 

2.6 

38,200 

294 

13 

927 

10 

6.7 

8,037 

16 

0.11 

23 

2.9 

1.3 

1,041 

3.0 

143.600 

566 

18 

1,400 

38 

9.6 

30,220 

60 

0.11 
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Table 5-10 

(Page 3 of 3) 

Analyte 

'Nickel 

'Nitrate 

'Selenium 

•Silver 

Sodium 

Thallium 

'Zinc 

Gross alpha 

Gross beta 

'Uranium*^ 

Frequency of 
Detection" 

37/93 

40/55 

17/93 

36/93 

5/5 

3/95 

71/93 

5/15 

12/15 

6/15 

Range of 
Detection Limits 

(ng/L) 

7 - 4 0 

50 - 600 

1 -20 

3 - 7 0 

5 - 5,000 

1 -40 

2 - 2 0 

2 

3 

0.0015 

Range of Delected 
Concentration 

(^lg/L) 

9 .8- 15,000 

4,000-91,000 

1.0-3.8 

3.0 - 18 

54 - 61.000 

1.0 - 1.2 

6.8 - 2,700 

9 - 13 

4 - 2 3 

0.003 - 0.0075 

Range of 
Background'' 

WL) 

60.8 - 914 

6,000 - 26.000 

1 - 3 

NA 

52,000 - 260,000 

NA 

< 3 - 3 8 

NA 

NA 

NA 

Average 
Concentration 

(ng/L) 

235 

23,790 

1.6 

5.8 

12,250 

4.96 

348 

3.6 

8.17 

0.0024 

Upper 95% 
Concentrations'' 

(ng/L) 

556 

31,460 

1.9 

6.6 

46,088 

6.35 

465 

6.27 

11.90 

0.0036 

•Chemical of potential concern 
NA- Not available or not used for comparison 
"x/y where x = number of times detected and y = number of samples analyzed. 
''USGS, 1992 and project specific information for nitrate, nickel, and chromium (see Table 4-1). 
''IT, 1992b - Calculations include nondetects at half the contract-required detection limit. 
'̂ Converted from pCi/L by the ratio 1.5 jig/pCi for naturally-occurring uranium (NCRP, 1984) 
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precipitation for the area is negative, indicating that infiltration is an unlikely transport 

mechanism to groundwater. 

5.7.2.5 Pesticide Burial Area (DP-13) 
No groundwater sampling was performed at DP-13 because soils data collected during 

previous investigations indicated that there were no contaminants present in the deep soils 

and, consequendy, it is unlikely diat groundwater is affected. In addition, the net 

precipitation for the area is negative, indicating that infiltration is an unlikely transport 

mechanism to groundwater. Also, the source of contamination has been rcmoved. 

5.1.2.6 Hazardous Materials Storage Area (SS-01) 
No groundwater sampling was performed at SS-01 because soils data collected during 

previous investigations indicated that there were no contaminants present in the deep soils 

and, consequendy, it is unlikely that groundwater is affected. In addition, the net 

precipitation for the area is negative, indicating that infiltration is an unlikely transport 

mechanism to groundwater. 

5.7.2.7 USTs at Building 789 (ST-05) 
No groundwater sampling was performed at ST-05 because soils data collected during 

previous investigations indicated that there were no contaminants present in the deep soils 

and, consequentiy, it is unlikely that groundwater is affected. In addition, the net 

precipitation for the area is negative, indicating that infiltration is an unlikely transport 

mechanism to groundwater. Also, the source of contamination has been removed. 

5.7.2.5 USTs at Building 725 (ST-06) 
No groundwater sampling was performed at ST-06 because soils data collected during 
previous investigations indicated that there were no contaminants present in the deep soils 
and, consequentiy, it is unlikely that groundwater is affected. In addition, the net 
precipitation for the area is negative, indicating that infiltration is an unUkely transport 
mechanism to groundwater. Also, the soiû ce of contamination has been removed. 

57,2.5 USTs at Building 1086 (ST-07) 
No groundwater sampling was performed at ST-07 because soils data collected during 

previous investigations indicated that there were no contaminants present in the deep soils 

and, consequently, it is unlikely that groundwater is affected. In addition, the net 
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precipitation for the area is negative, indicating that infiltration is an unUkely transport 

mechanism to groundwater. Also, the source of contamination has been removed. 

5.1.Z10 USTs at Building 1085 (ST-08) 
No groundwater sampling was performed at ST-08 because soils data collected during 

previous investigations indicated that there was no significant contamination present in the 

soils below 26 feet and, consequendy, it is unlikely that groundwater is affected based on 

contaminant fate and transport considerations discussed in Chapter 5.0 of the RI report. In 

addition, it is unlikely that groundwater is affected. In addition, the net precipitation for the 

area is negative, indicating that infiltration is an unlikely transport mechanism to groundwater. 

Also, the source of contamination has been removed. 

5.7.3 Uncertainties 
The following uncertmnties are associated with the sample collection and analysis process. 

• Potential contamination of samples during collection, preparation or analysis, and 
normal error in analytical techniques. These uncertainties are minimized by the 
laboratory validation process. 

• Use of unvalidated data from the AV investigations. 

• Use of regional background data rather than base-specific background data in the 
data evaluation process. This uncertainty will be addressed in Section 5.4.5. 

5.2 Exposure Assessment 
The exposm ê assessment involves the estimation of potential exposures of human or environ
mental receptors to chemicals found at the site. Exposure is defined as the contact of a 
receptor with a chemical. Exposure assessment is the estimation of the magnitude, frequency, 
and duration for each identified route of exposure. The magnitude of an exposure is deter
mined by estimating the amount of chemical available at the receptor exchange boundaries 
(i.e., lungs or gastrointestinal [GI] tract) during a specified time period. 

5.2.7 Potentially Exposed Populations 
The objective of the receptor assessment is to identify potential human and environmental 

populations that may be exposed to site-related chemicals at WilUams AFB under current and 

future land-use conditions. The assessment considers both on- and off-Base populations and 

tiieir relationship to the potential migration pathways for site-related chemicals. 
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On-Base Land Use. When the risk assessment was conducted, the primary residential 

population at Williams AFB lived in the housing areas located on the northem, westem, and 

southem portions of the Base. Now that the Base is closed, land use at the site could become 

residential, commercial, and/or agricultural. 

On the basis of the land-use data from the Base during its active status, it was assumed that 

the current population on Base included sensitive subpopulations such as infants, children, 

elderly persons, and pregnant and nursing women. The Base is fenced, with security guards 

at the entrance, and is inaccessible to off-Base populations. 

Future exposures to residential receptors will also be considered under die assumption that the 

Base property will be developed for residential purposes now that the Base has closed. It is 

assumed that future residential populations will also include sensitive subpopulations such as 

infants, children, elderly persons, and pregnant and nursing women. 

Off-Base Land Use. Williams AFB is relatively isolated from any large metropolitan area. 

Located in Maricopa County, it is surrounded mostiy by agricultural land. 

The plan for the region is to develop the proposed area residentially and commercially during 

a 25-year period. If implemented, this development will dramatically impact the 

demographics and population around the Base. 

5.2.2 Potential Exposure Pathways 
For exposures to occur, complete exposure pathways must exist. A complete exposure path

way requires (EPA, 1989b): 

• A source and mechanism for rclease of the chemical 
• A point of potential human or environmental contact 
• An exposure route at the exposure point. 

If any one of these components is missing, the pathway is not complete. The following 

sections describe each of the exposure pathways at die individual sites evaluated at Williams 

AFB. 

5.2.2.7 Landfill (LF-04) 
All potential exposure pathways for contaminants included in the risk assessment for current 

and future land-use scenarios at LF-04 are summarized in Table 5-11. 
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Table 5-11 

Summary of Potential Exposure Pathways 
Landfill (LF-04) 

Williams Air Force Base 

Land Use 
Scenario 

Current 

Future 

Future 

Environmental 
Media 

Soil 

Groundwater 

Soil 

Potentially Exposed 
Populations 

Base Residents 
(Children) 

Base Workers 

Residents 

Residents 

Exposure Pathway 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals 
volatilized from the soil 

Inhalation of fugitive dusts 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals 
volatilized from the soil 

Inhalation of fugitive dust 

Ingestion of groundwater 
from downgradient wells 

Inhalation of chemicals 
volatilized from water during 
home use 

Dermal contact with 
chemicals in water during 
home use 

Ingestion of vegetables 
contaminated by irrigation 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals 
volatilized from the soil 

Inhalation of fugitive dust 

Ingestion of homegrown 
vegetables 
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5.2.2.2 Fire Protection Training Area (FT-03) 
All potential exposure pathways for contaminants included in the risk assessment for current 

and future land-use scenarios at Fr-03 are summarized in Table 5-12. It should be noted that 

although FT-03 was not originally included in the risk assessment. Section 5.4.5 addresses a 

reevaluation of the OU-1 risk assessment that subsequendy did include FT-03. 

5.2.2.3 Northwest Drainage System (SD-10) 
All potential exposure pathways for contaminants included in the risk assessment for current 

and future land-use scenarios at SD-10 are smnmarized in Table 5-13. 

5.2.2.4 Radioactive Instrumentation Burial Area (RW-11) 
AU potential exposure pathways for contaminants included in the risk assessment for current 

and future land-use scenarios at RW-11 are summarized in Table 5-14. 

5.2.2.5 Pesticide Burial Area (DP-13) 
AU potential exposure pathways for contaminants included in the risk assessment for current 

and future land-use sceneuios at DP-13 are summarized in Table 5-15. 

5.2.2.6 Hazardous Materials Storage Area (SS-01) 
AU potential exposure pathways for contaminants included in the risk assessment for current 

and future land-use scenarios at SS-01 are summarized in Table 5-16. 

5.2.2.7 USTs (ST-05, ST-06, ST-07, ST-08) 
AU potential exposmre pathways for contaminants included in the risk assessment for current 

and future land-use scenarios at UST sites are simimarized in Table 5-17. Because 

contaminants remain in place at ST-05, ST-07, and ST-08, the residential scenario (the most 

conservative) was also evaluated to determine if the 5-year review process required by 

CERCLA is necessary for these sites. Section 5.6 verified that risks are within acceptable 

limits and that the 5-year review process is imwarranted. 

5.2.2.8 Ingestion of Homegrown Fruits and Vegetables 
The potential risk associated with the ingestion of homegrown fmits or vegetables irrigated 

with groundwater and grown in site soU was considered qualitatively. Developmental plans 

for the area indicate that commercial or residential expansion of the Base property are 

reasonable future scenarios. The water supply for such expansion, however, would come 

from currendy functioning base weUs or from the municipal water supply. It is extremely 

unlikely that contaminated groundwater imder the site would be developed for commercial or 
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Table 5-12 

Summary of Potential Exposure Pathways 
Fire Protection Area No. 1 {FT-03) 

Wiiiiams Air Force Base 

O 

Land Use 
Scenario 

Current 

Future 

Future 

Environmental 
Media 

Soil 

Groundwater 

Soil 

Potentially Exposed 
Populations 

Base Residents 
(Children) 

Base Workers 

Residents 

Residents 

Exposure Pathway 

Incidental ingestions of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized 
from the soil 

Inhalation of fugitive dust 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized 
from the soil 

Inhalation of fugitive dust 

Ingestion of groundwater from 
downgradient wells 

Inhalation of chemicals volatilized 
from water during home use 

Dermal contact with chemicals in 
water during home use 

Ingestion of vegetables contami
nated by irrigation 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized 
from the soil 

Inhalation of fugitive dust 

Ingestion of homegrown vegetables 
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Table 5-13 

Summary of Potential Exposure Pathways 
Northwest Drainage System {SD-10) 

Williams Air Force Base 

Land Use 
Scenario 

Current 

Future 

Environmental 
Ivledia 

Soil 

Soil 

Potentially Exposed 
Populations 

Base Residents 
(Children) 

Base Workers 

Residents 

Exposure Pathway 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals 
volatilized from the soil 

Inhalation of fugitive dusts 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals 
volatilized from the soil 

Inhalation of fugitive dust 

Incidental ingestion of soil '' 

Dermal contact with soil 

Inhalation of chemicals 
volatilized from the soil 

Inhalation of fugitive dust 

Ingestion of homegrown 
vegetables 
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Table 5-14 

Summary of Potential Exposure Pathways 
Radioactive Instrumentation Burial Area (RW-11) 

Williams Air Force Base 

Land Use 
Scenario 

Current 

Future 

Environmental 
Media 

Soil 

Soil 

Potentially Exposed 
Populations 

Base Workers 

Residents 

Exposure Pathway 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of fugitive dust 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of fugitive dust 

Ingestion of homegrown vegeta
bles 
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Table 5-15 

Summary of Potential Exposure Pathways 
Pesticide Burial Area {DP-13) 

Williams Air Force Base 

Land Use 
Scenario 

Current 

Future 

Environmental 
Media 

Soil 

Soil 

Potentially Exposed 
Populations 

Base Residents 
(Children) 

Base Workers 

Residents 

Exposure Pathway 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized from 
the soil 

Inhalation of fugitive dusts 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized from 
the soil 

Inhalation of fugitive dust 

Incidental ingestion of soil v̂  

Dermal contact with soil 

Inhalation of chemicals volatilized from 
the soil 

Inhalation of fugitive dusts 

Ingestion of homegrown vegetables 
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Table 5-16 

Summary of Potential Exposure Pathways 
Hazardous Materials Storage Area (SS-OI) 

Williams Air Force Base 

O 

Land Use 
Scenario 

Current 

Future 

Environmental 
Media 

Soil 

Soil 

Potentially Exposed 
Populations 

Base Residents 
(Children) 

Base Workers 

Residents 

Exposure Pathway 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized 
from the soil 

Inhalation of fugitive dust 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized 
from the soil 

Inhalation of fugitive dust 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized 
from the soil 

Inhalation of fugitive dust 

Ingestion of homegrown vegeta
bles 
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Table 5-17 

Summary of Potential Exposure Pathways 
Underground Storage Tanks (ST-05, ST-06, ST-07 and ST-08) 

Williams Air Force Base 

Land Use 
Scenario 

Current 

Future 

Environmental 
Media 

Soil 

Soil 

Potentially Exposed 
Populations 

Base Workers 

Residents 

Exposure Pathway 

Incidental ingestion of soil 

Dermal contact with soil 

Inhalation of chemicals volatilized 
from the soil 

Inhalation of fugitive dust 

Incidental ingestion of soil 

Dermal contact with chemicals 
volatilized from the soil 

Inhalation of chemicals volatilized 
from the soil 

Inhalation of fugitive dust 

Ingestion of homegrown vegetables^ 
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residential use. It is reasonable to assume that residential orchards and gardens may be 

maintained; however, they would not be watered with contaminated groundwater from the 

site. Therefore, risk associated with ingestion of homegrown fruits and vegetables is not 

quantified. 

5.2.3 Estimation of Exposure 
This section describes the estimation of intakes of individual site-related chemicals of concem 

that may reach human receptors. The process involves: 

• Identifying applicable human exposure models and input parameters 

• Determining the concentration of each chemical in the identified environmental 
medium at the point of human exposure 

• Estimating human intakes. 

The methodologies and parameter values that will be used to quantitatively estimate chemical 

intakes for the risk assessment are presented in the RI report. In general, the magnitude of 

chemical intake depends on the exposure pathway and the variables that impact the transmittal 

of chemicals via that pathway. These intake estimates will be used in conjunction with 

chemical toxicity data to quantify the risks associated with each pathway. 

For each identified pathway, a reasonable maximum exposure (RME) scenario was developed. 

This scenario gives a reasonable upper-bound estimate of the potential magnitude of an 

individual exposure to chemicals from the site. The intent of the RME as defined by the EPA 

(1989a) is to estimate a conservative exposure case (i.e., well above the average case) that is 

stUl within the range of possible exposures. The RME is estimated from a combination of 

average and upper-bound exposure assumptions to result in a reasonable maximum. 

5.2.3.1 Exposure Models 
The primary source for the exposure models used for this risk assessment is the Risk 

Assessment Guidance for Superfund Human Health Evaluation Manual (EPA, 1991a). The 

magnitude of chemical intake via the following exposure pathways is estimated by exposure 

models presented in detail in the RI report: 

• Ingestion of drinking water 
• Inhalation of fugitive dust and chemicals volatiUzed from soil 

C j • Incidental ingestion of soil 
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• Dermal contact with soil 
• Dermal contact with water 
• Inhalation of VOCs during home water use. 

5.2.3.2 Exposure Parameters 
A combination of upper-bound and average exposure parameters have been used in each sce

nario to result in a combined RME. The exposure parameters used and the justifications for 

their selection are summarized in Table 5-18 and are explained morc detail in the RI report. 

Upper-bound values are generally 90th or 95th percentUe values, depending on availability for 

that parameter. 

5.2.3.3 Exposure Point Concentrations 
The concentration term in the intake equations is the arithmetic average of the concentration 

that is contacted by a receptor over the exposure period. Although this concentration does not 

reflect the maximum concentration that could be contacted at any one time, it is regarded as a 

reasonable estimate of the concentration likely to be contacted over time. Because of the 

uncertainty associated with any estimate of exposure concentration, the 95 percent upper 

confidence limit on the arithmetic average will be used for this variable. 

The estimated exposure point concentrations for chemicals of potential concem at the sites 
within OU-1 are presented in Tables 5-19 through 5-26. (These tables are also in Chapter 6 
of the RI report.) Generally, Tables 5-19 through 5-26 reflect the data in Tables 5-1 through 
5-10. For DP-13 (Table 5-21) and ST-08 (Table 5-26), however, the exposure point 
concentrations reflect data for surface soil only (0-1 foot deep), and therefore, present only a 
subset of the data compiled in Table 5-4 and 5-9, respectively. A description of the approach 
used to estimate exposiu-e concentrations is given in the following paragraphs. 

Groundwater. To estimate the potential risks associated widi completing a production weU 

on the Base property, the upper 95th percent confidence Umit of the arithmetic mean of the 

monitoring data for each chemical of potential concem was used as the value to represent the 

RME concentration. For samples with no detectable concentration of a chemical, a value of 

one-half the detection limit was incorporated into this computation as recommended by EPA 

guidance (EPA, 1989a). 

For diose sites with no groundwater sample data (SD-10, RW-11, DP-13, SS-01, ST-05, 

ST-06, ST-07, and ST-08), groundwater transport models were considered as a means for \ ^ 
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Table 5-18 

Parameters Used to Estimate Exposure 
Williams Air Force Base 

(Page 1 of 5) 

Parameter Range Value Used Rationale 

lllllijiiiiililllBllllli^ 
Aduh Water Ingestion Rate (L/day) 

Exposure Frequency (days^ear) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time for Noncarcinogenic 
Effects (days) 

Averaging Time for Carcinogenic 
Effects (days) 

1.4 Average 
2.0 90!!l Percentile 

350 Reasonable 

365 Worst-case 

9 Average 
30 901^ Percentile 

2.0 

350 

30 

70 

10,950 

25,550 

Standard exposure factor (U.S. EPA, 1991c) 

Parameter accounts for time spent away fnjm home (U.S. 
EPA, 1991c) 

Upper 90^1 percentile for time spent in one residencs (U.S. 
EPA, 1991c) 

Siandard exposure factor (U.S. EPA, 1991c) 

30 years x 365 days/years = 10,950 days (U.S. EPA, 
1989a) 

70 years x 365 days/year = 

25,550days(U.S. EPA, 1989a) 

|§| | | | | j | | | i | !p| | i 

Adult Inhalation Rate (m^/hr) 

Exposure Time (hours/day) 

Exposure Frequency (days^ear) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging Time for Noncarcinogenic 
Effects (days) 

Averaging time for Carcinogenic 
Effects (days) 

0.12 50£ Percentile 
0.20 9 0 ^ Percentile 

350 Reasonable 
365 Worst-case 

9 Average 
30 9 0 l Percentile 

0.6 

0.20 

350 

30 

70 

10,950 

25,550 

Represents light activity (U.S. EPA, 1991c) 

Reasonable maximum value (U.S. EPA, 1989a) 

Parameter accounts for time spent away from home (U.S. 
EPA, 1991c) 

Upper 9 0 i Percentile for time spent in one residence 
(U.S. EPA, 1991c) 

Standard exposure factor (U.S. EPA, 1991c) 

30 years x 365 days/year = 10,950 days (U.S. EPA, 

ige9a) 

70 years x 365 days/year = 

25,550 days (U.S. EPA, 1989a) 
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Table 5-18 

(Page 2 of 5) 

Parameter Range Value Used Rationale 

RasideftS^ Expo$ui«: Oersel Conoid with ChonicaSi in Water 

Skin Surface Area Available for 
Contact (on^) 

Dermal Permeability Constant 
(cm/hr) 

Exposure Time (hours/day) 

Exposure Frequency (days^ear) 

Exposure Duration (years) 

Adult Body Weight (kg) 

Averaging Time for Noncarcinogenk: 
Effects (days) 

19 ,400-50^ Percentile 

(Adult Males) 

16,900-50^1 Percentile 

(Adult Females) 

0.12 5 0 ^ Percentile 
0.20 9 0 t Percentile 

350 Reasonable 
365 Worst-case 

9 Average 
30 905l Percentile 

18,150 

Chemk 

0.20 

350 

30 

70 

10,950 

Juvenile Soil Ingestkin Rate (kg/day) 

Fraction Ingested from Contaminated 
Source (unitless) 

Bioavailability Factor (unitiess) 

Exposure Frequency (days^ear) 350 Reasonable 
365 Worst-case 

Exposure Duratxm (years) 

Juvenile Body Weight (kg) 

Age-specifk: duration 

The 5 ( p percentile values for total skin surface area are 
cited as default factors for adults (U.S. EPA, 1989a). 
Male and female values were averaged. 

Permeability values were obtained or derived as de
scribed by Schaum (1991) 

Values to address showering. Reasonable maximum 
value used (U.S. EPA, 1989a) 

Parameter accounts for time away from home (U.S. 
EPA, 1991c) 

Upper 9 0 ^ percentile for time spent in one residence 
(U.S. EPA, 1991c) 

Standard exposure lactor (U.S. EPA, 1991c) 

30 years x 365 days/year = 10,950 days (U.S. EPA, 19-

89a) 

Averaging Time for Carcinogenk; 

Effects (days) 

25,550 70 years x 365 days/year = 25,550 days (U.S. EPA, 19-

89a) 

iiiiiiiiiiiiiiiiiii 
.0002 

1.0 

1.00 Metals 

.30 Organics 

350 

Averaging Time for Noncarcinogenk; Age-specifk; averaging times 

Effects (days) 

Averaging Time for Carcinogenk; 

Effects (days) 

15 

2,190 Ouvenile) 

25,550 

Standard exposure factor for children 1 through 6 years 
old(U.S. EPA, 1991c) 

Represents the fraction of the ingestion rate that Is 
attributable to the source. Since the resklence is the 
source, it is assumed that 100% of the soils/dusts are 
from that area (U.S. EPA, 1989a) 

Worst-case estimate due to lack of data on 

bioavailability of inorganics In soil. 

Based on wori( with soil-bound dioxins 

(Paustenbach et al., 1986) 

Parameter accounts for time spent away from home 
(U.S. EPA, 1991c) 

Age-specific factors throughout the calculation (U.S. 
EPA. 1991c) 

Average body weight for juveniles 1 through 6 years old 

(U.S. EPA, 1991c) 

6 years x 365 days/year = 2,190 days for juveniles (U.S. 

EPA, 1989a) 

70 years x 365 days/year = 

25,550days(U.S. EPA, 1989a) 
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Table 5-18 

(Page 3 of 5) 

Parameter Ranqe Value Used Rationale 

Rasjd«fttd Expo«ur»: Oerfsal CorjiacJ wilh Soil (Juvaiiej 

Exposed Surface Area (cm /day). 

Juvenile 

Soil to Skin Adherence Factors 
(mg/cm^) 

Effects (days) 

3,928 

1.45 

Absorption Factor (unitless factor) 

Exposure Frequency (days^ear) 

Exposure Duratkxi (years) 

Juvenile Body Weight (kg) 

Averaging Time for Noncarcinogenic 
Effects (days) 

Averaging Time for Carcinogenk: 

350 Reasonable 

365 Worst-case 

Age-specific durabon 

.05 - volatile 
organics 
0.10 - semivolatile 
organics 

PestkadesyPCBs 
0.01 - metals 

350 

6 

15 

2,190-juvenile 

25,550 

Assumes receptors expose their hands, arms, feet and 
legs to soil. Average surface area for children ages 3 to 
9 years. (U.S. EPA, 
19 

Standard default factor based upon adherence of 
commercial potting soil (U.S. EPA, 1989a) 

U.S. EPA Region IX guidance 

Parameter accounts for time spent away from home 
(U.S. EPA, 1991c) 

Standard exposure factor to be used In con-junction with 
age-specific factors throughout the calculation (U.S. 
EPA, 1991a) 

Average body weight for juveniles 1 through 6 years old. 
Standard exposure factor (U.S. EPA, 1991c) 

6 years x 365 days/year = 2,190 days for juveniles (U.S. 
EPA, 1989a) 

70 years x 365 days/year = 
25,550days(U.S. EPA, 1989a) 

Rwidanial Enposure: Wia l i to j of Volatite.fugiiiVB Duss {Adtit} 

Adult Inhalatkm Rate (m^/hour) 20 m^day (total) 

15 m''/day (indoor) 
0.833 Represents reasonable maximum exposure that 

includes time outside and different types of activities. 

Standard exposure factor (U.S. EPA, 1991c). 

Exposure Time (hours/day) Worst-case exposure scenario 

Exposure Frequency (days/Vear) 

Exposure Duralion (yeare) 

Body Weight (kg) 

Averaging Time for Noncarcinogenic 
Effecis (days) 

Averaging Time for Carcinogenk; 
Effects (days) 

350 Reasonable 
365 Worst-case 

9 Average 
30 90Sl Percentile 

24 

350 

30 

70 

10,950 

25,550 

Standard exposure factor (U.S. EPA, 1991c) 

Upper 90^ percentile lor time spent in one residence 
(U.S EPA, 1991c) 

Standard exposure factor (U.S. EPA, 1991c) 

30 years x 365 days/year = 10,950 days for juveniles 

(U.S. EPA, 1989a) 

70 years x 365 days/year = 

25,550days{U.S. EPA, 1989a) 
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Table 5-18 

(Page 4 of 5) 

Parameter Range Value Used Ratkinale 

Occupalion^ EJqpc»w»: hodenla! k igat ion of Soil 

Adult Soil Ingestkin Rate (kg/day) 

Bioavailability Factor (unitless) 

Exposure Frequency (days^ear) 

Exposure Duratkm (years) 

Body Weight (kg) 

Averaging Time for hkmcardnogenk: 

Effects (days) 

Averaging Time for Carcinogenk; 
Effecis (days) 

100 Reasonable 
250 Worst-case 

0.00005 

1.00 Metals 

.30 Organks 

250 

25 

70 

9,125 

25,550 

Standard exposure factor (U.S. EPA, 1991c) 

Worst-case estimate due to lack of data on bioavailab

ility of inorganics in soil. 

Based on work with soil-bound dioxins 
(Paustenbach etal . , 1986) 

Assumes woricers are exposed 5 days/weeK 50 
weeks^ear(U.S. EPA, 1991c) 

Standard exposure factor (U.S. EPA, 1991c) 

Standard exposure factor (U.S. EPA, 1991c) 

25 years x 365 days/year = 9,125 days (U.S. EPA, 
1 

70 years x 365 days/year = 
25,550days (U.S EPA. 1989a) 

MMii 

Adult kihalatkm Rate (m^/hour) 

Exposure Time (hours/day) 

2.5 Standard exposure factor of 20 m'^/work day given in 

hourty rate (U.S. EPA, 1991c) 

Exposure Frequency (days^ear) 

Exposure Duratkm (years) 

Body Weight (kg) 

Averaging Time for Noncarcinogenk; 
Effects (days) 

Averaging Time for Carcinogenk: 
Effects (days) 

100 Reasonable 
250 Worst-case 

8 

250 

25 

70 

9,125 

25,550 

Standard exposure factor (U.S. EPA, 1991c) 

Assumes woriwrs are exposed 5 days/week, 50 
weeks^ear (U.S. EPA, 1991c) 

Standard exposure factor (U.S. EPA, 1991c) 

Standard exposure factor (U.S. EPA, 1991c) 

25 years x 365 days/year = 9,125 days (U.S. EPA, 
1989a) 

70 years x 365 days/year = 25,550 days (U.S. EPA, 
1989a) 
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Table 5-18 

(Page 5 of 5) 

Parameter Range Value Used Rationale 

; | f^^| i | | | i | | | | | ip | i |^ |^^ 
Exposed Surface Area (cm /day) 

Soil to Skin Adherence Factor 
(mg/cm^) 

1,933 

1.45 

Absorption Factor (unitless) 

Exposure Frequency (days^ear) 

Exposure Duratkm (years) 

Body Weight (kg) 

Averaging Time for Noncardnogenfo 
Effects (days) 

Averaging time lor Carcinogenic 
Effects (days) 

100 Reasonable 
250 Wofst-case 

0.05-Volalile 
organcs 

0.10-Semivolatile 
organcs, 

PestfokJes/PCBs 
0.01 - metals 

250 

25 

70 

9,125 

25,550 

Assumes wortters expose a m s and hands to soil (U.S. 
EPA, 1989b) 

Standard default factor based upon adherence of 
commercial potting soil (U.S. EPA, 1989a) 

U.S. EPA Region IX guidance 

Assumes wort(ers are exposed 5 days/week, 50 
weeks/year(U.S. EPA, 1991c) 

Standard exposure factor (U.S. EPA, 1991c) 

Standard exposure factor (U.S. EPA, 1991c) 

25 years x 365 days/year = 9,125 days (U.S. EPA, 
1 

70 years x 365 days/year = 
25,550 days (U.S. EPA, 1989a) 
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Table 5-19 

Estiniated Exposure-Point Concentrations for the Landfill (LF-04) 
Williams Air Force Base 

(Page 1 of 3) 

Constituent 

Exposure-Point 
Concentration 

Used 

;iiiiiM̂ ^̂ ^̂  
Oraanics (uo/L) 
Acetone 
Benzene 
Bis(2-ethylhexyl)phthalate 
Bromodichloromethane 
Cartx)n disulfide 
Methylene chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 

Inoraanics (ua/L) 
Antimony 
Beryllium 
Bromide 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Nickel 
Nitrate 
Selenium 
Silver 
Zinc 
Uranium^ 

7.3 
17 
10 

0.44 
3.4 
5.6 
0.85 
1.1 

0.54 

23 
1.3 

1041 
3.0 
566 
18 
9.6 
60 

556 
31460 

1.9 
6.6 
465 

0.0036 

Rationale for Value Used 

|i||uil|li|||iii:;i 
Upper 95% confidence interval from 
groundwater data. A value of one-
half the detection limit was used in 
the statistical calculations for 
undetected data. 

1 
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Table 5-19 

(Page 2 of 3) 

Constituent 

Exposure-Point 
Concentration 

Used Rationale for Value Used 

iiiiiiiB̂ ^̂ ^̂ ^̂ ^̂ ^̂  
Volatile Oraanics (ma/m )̂ 
Acetone 
Benzene 
Bromodichloromethane 
Cartoon disulfide 
Methylene chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 

5.18x10"^ 
2.86x10"^ 
1.31 xlO"^ 
6.54 x 10"̂  
7.61 x 10-̂  
1.60x10-^ 
1.90 X 10"̂  
9.78x10-^ 

IIIIIIIIĤ ^̂ ^̂ ^̂ ^ 
Oraanics (ma/ka) 
1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Alpha-chlordane 
Beta-BHC 
Bis(2-ethylhexyl)phthalate 
Di-n-butylphthalate 
Diekjrin 
Diethylphthalate 
Gamma-chlordane 
Pentachlorophenol 

Inoraanics (ma/ka) 
Beryllium 
Cadmium 
Thallium 

1 2'"^ 

0.679 
0.673 

0.0072 
0.064 
0.067 
0.0025 
0.0041 
0.613 
0.670 
0.105 
0.680 
0.0025 
1.666 

2.8 
0.84 
0.17 
116 

Calculated from the upper 95% 
confidence inten/al for groundwater 
data using a home water-use 
volatilization model. 

i|(|p[||;iii»|||||||i^ 
Calculated from the upper 95% 
confidence inten/al for soil data. A 
value of 1/2 the detection limit was 
used in the statistical calculations for 
undetected data. 
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Table 5-19 

(Page 3 of 3) 

Constituent 

Exposure-Point 
Concentration 

Used Rationale for Value Used 

?i|i|||-;||||M^̂ ^̂ ^̂ ^ 

Oraanics (ma/rrP) 
1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Alpha-chlordane 
Beta-BHC 
Bis(2-ethylhexyl)phthalate 
Di-n-butylphthalate 
Dieldrin 
Diethylphthalate 
Gamma-chlordane 
Pentachlorophenol 

Inoraanics (ma/m^) 
Beryllium 
Cadmium 
Thallium 
Zinc 

6.79 X 10"® 
6.73 X 10"® 
7.20 X 10"''° 
6.40 X 10"^ 
6.70 X 10"^ 
2.50 X 10"^° 
4.10 X 10"^° 
6.13 X 10"® 
6.70 X 10"® 
1.05 X 10"® 
6.80 X 10"® 
2.50 X 10"''° 
1.67 X 10"'' 

2.80 X 10"'' 
8.40 X 10"® 
1.70 X 10"® 
1.16 X 10"^ 

Calculated from the upper 95% 
confidence inten/al for soil data. 
using a dust loading model. 

::.:.:.̂  •v-.v̂ ^̂ ^̂ ^̂ ^̂ ^̂  

No volatile organics were detected in andfill soils 

Converted from 0.0024 pCi/L by the ratio 1.5 ^g/pCi for naturally-occun-ing uranium (NCRP, 1984) 
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Tabie 5-20 

Estimated Exposure-Point Concentrations for the 
Northwest Drainage System (SD-10) 

Williams Air Force Base 

Constituent Exposure-Point Concentration Used Rationale for Value Used 

• • • • ^ • • • • • • • i l i i B I I ^ ^ H ^ 
Oraanics (ma/ka) 
Acetone 
Bis(2-ethylhexyl)phthalate 
Chlorofomi 
Methylene chloride 
Phenol 
Toluene 

Inoraanics (ma/ka) 
Antimony 
Beryllium 
Cadmium 
Silver 

^ • • • • • l 
Oraanics (ma/m®) 
Acetone 
Bis(2-ethylhexyl)phthalate 
Chloroform 
Methylene chloride 
Phenol 
Toluene 

Inoraanics (ma/m®) 
Antimony 
Beryllium 
Cadmium 
Silver 

mmmmmmmmmmmmmmmmm 

Volatile Oraanics (ma/m®) 
Acetone 
Chloroform 
Methylene chloride 
Toluene 

0.018 
5.89 
0.740 
1.38 
0.171 
0.850 

6.1 
0.95 
0.61 
1.3 

Irjhalatfon of Fiig(tl\« Dost 

1.80 X 10"̂  
5.89 X 10"'' 
7.40x10"® 
1.38 X 10"̂  
1.71 XlO® 
8.50 X 10"® 

6.10x10"^ 
9.50 X 10"® 
6.10 x 10"® 
1.30x10"^ 

i i i l p i l i l i i i i » ^ 

8.7 X 10"® 
3.54 X 10"̂  
1.30x10"® 
5.15x10"^ 

Upper 95% confidence 
interval for soil data. A 
value of one-half the 
detection limit was used 
in the statistical 
calculations for 
undetected data. 

Illlllllî ^^^^ 
Calculated from the 
upper 95% confidence 
interval for soil data, 
using a dust loading 
model. 

liiiiiiiiiliilBi 
mmimmmmmmmifimmmmmm: 

Calculated from upper 
95% confidence inten/al 
for soil data using a 
subsurtace soil 
volatilization model. 
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Table 5-21 

Estimated Exposure-Point Concentrations for the 
Pesticide Burial Area (DP-13) 

Williams Air Force Base 

Constituent 
Exposure-Point Concentration 

Used 

Oraanics (ma/ka) 
Acetone 
Toluene 
Bis(2-ethylhexyl)phthalate 
Phenol 

Inoraanics (ma/ka) 
Antimony 

^ ^ ^ ^ ^ ^ ^ ^ ^ 

Oraanics (ma/m®) 
Acetone 
Toluene 
Bis(2-ethylhexyl)phthalate 
Phenol 

Inoraanics (ma/m®) 
Antimony 

^ ^ ^ ^ ^ ^ ^ ^ ^ 

Volatile Oraanics (ma/m®) 
Acetone 
Toluene 

0.036 
0.0032 
0.276 
0.189 

41 

inhalatton ol Fugitive Dust 

3.6x10"^ 
3.19 X 10"''° 
2.76 x 10"® 
1.89 X 10"® 

4.1 X 10"® 

>$::|;S;:;;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:i:;:;:;:;:;x^ 

iij!n|jiiiiiieiiflii^ 

2.99 X 10"̂  
4.0 X 10"'' 

Rationale for Value Used 

Upper 95% confidence inten/al 
for surface soil data (samples 
from 0-1 foot). A value of 
one-half the detection limit 
was used in the statistical 
calculations for undetected 
data. 

Upper 95% confidence interval 
for soil data (too few surface 
soil samples for meaningful 
statistics). 

::::|:::::::;::>::>>::::::::::::::o:::>:::::::-:::-:::::::^ 

Calculated from the upper 
95% confidence interval for 
surface soil data (samples 
from 0-1 foot) using a dust 
loading model. 

Calculated from the upper 
95% confidence interval for 
soil data. 

^ ^ ^ ^ ^ ^ ^ K i ^ S ^ ^ M 

Calculated from the upper 
95% confidence interval for 
surface soil data (samples 
from 0-1 foot) using a surtace 
soil volatilization nrx>del. 
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Table 5-22 

Estimated Exposure-Point Concentrations for the 
Hazardous Materials Storage Area (SS-01) 

Williams Air Force Base 

Consttuent 

Exposure-Point 
Concentration Used 

Rationale for Value Used 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ m i 
Oraanics (m/ka) 
Acetone 
Ethyl benzene 
Methylene chloride 
Xylenes 
Di-n-butylphthalate 
Diethylphthalate 

Inoraanics (mo/ka) 
Beryllium 
Cadmium 
Copper 
Silver 

0.0065 
0.691 
2.82 
1.55 

0.134 
0.089 

1.1 
2.1 
42 
1.3 

Cateulated from the upper 95% confidence inten/al for 
soil data. A value of one-half the detection limit was 
used in the statistical calculations for undetected data. 

Oraanics (mo/m^) 
Acetone 
Ethyl benzene 
Methylene chloride 
Xylenes 
Di-n-butylphthalate 
Diethylphthalate 

Inoraanics (mo/m^) 
Beryllium 
Cadmium 
Copper 
Silver 

Volatile Oraanics (mo/m^) 
Acetone 
Elhyl benzene 
Methylene chloride 
Xylenes 

6.50 X 10"^° 
6.91 X 10"^ 
2.82 X 10"^ 
1.55x10"^ 
1.34x10"^ 
8.90x10"^ 

1.1 X 10"^ 
2.1 X 10"^ 
4.2 X 10"^ 
1.3x10"^ 

Calculated from the upper 95% confidence inten/al for 
soil data, using a dust loading model. 

iiiiiiiiiiiiiiiiH 
5.31 X 10"^ 
1.88x10"^ 
4.48 X 10^ 
5.95x10"^ 

Calculated from upper 95% confidence interval for soil 
data using a subsurface soil volatilization model. 
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Table 5-23 

Estimated Exposure-Point Concentrations for 
Building 789 USTs (ST-05) 
Williams Air Force Base 

Constituent 

Exposure-Point 
Concentration 

Used Rationale for Value Used 

iiilM^ 
Oraanics (ma/ka) 
Ethyl benzene 
Toluene 
Xylenes 

^ ^ ^ ^ ^ ^ ^ ^ 

Oraanics (ma/m®) 
Ethyl benzene 
Toluene 
Xylenes 

Volatile Oraanics (ma/m®) 
Ethyl benzene 
Toluene 
Xylenes 

11.4 
3.02 
70.4 

Calculated from the upper 95% confidence 
inten/al for soil data. A value of one-half the 
detection limit was used in the statistical 
cak:ulations for undetected data. 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

1.14 X 10"® 
3.02 X 10"'' 
7.04 X 10"® 

Calculated from the upper 95% confidence 
inten/al for soil data, using a dust loading 
model. 

iiiiiiiliiiMliiiiiiiiB^^^^ 

4.05X10"® 
4.02 X 10"® 
3.52 X 10"^ 

Calculated from upper 95% confidence inten/al 
for soil data using a subsurtace soil 
volatilization model. 
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Table 5-24 

Estimated Exposure-Point Concentrations for 
Building 725 USTs (ST-06) 
Williams Air Force Base 

Constituent 

Exposure-Point 
Concentration 

Used Rationale for Value Used 

Dermd Contact and Incidental Ingestion - Soil 

Oraanics (ma/ka) 
Ethyl t>enzene 
Xylenes 

0.174 
0.293 

Calculated from the upper 95% confidence 
interval for soil data. A value of one-half the 
detection limit was used in the statistical 
calculations for undetected data. 

if^atalion of Fugitive DtJsl 

Oraanics (ma/m®) 
Ethyl benzene 
Xylenes 

1.74 x 10"® 
2.93 x 10"® 

Calculated from the upper 95% confidence 
inten/al for soil data, using a dust loading 
model. 

Inhalation of VolatUes imm SoB 

Volatile Oraanics (ma/m®) 
Ethyl benzene 
Xylenes 

2.75x10"^ 
6.52x10"^ 

Calculated from upper 95% confidence inten/al 
for soil data using subsurface soil volatilization 
model. 1 
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Table 5-25 

Estimated Exposure-Point Concentrations for 
Building 1086 USTs (ST-07) 

Williams Air Force Base 

Constituent 

Exposure-Point 
Concentration 

Used Rationale for Value Used 

Dennal Contacl arKf Incidertta! inges (̂Ht * Soli 

Oraanics (ma/ka) 
Methylene chloride 0.026 

Calculated from the upper 95% confidence 
inten/al for soil data. A value of one-half the 
detection limit was used in the statistical 
calculations for undetected data. 

•^•llllllillBIIHI^^^HI^Iilllll^^ 
Oraanics (ma/m®) 
Methylene chloride 2.60 x 10"̂  

Calculated from the upper 95% confidence 
inten/al for soil data, using a dust loading 
model. 

•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:':-:-:';v:-:-:-:-:-;-:^ •:•: v:-;-:^:':-:^-:-:^-;-: •:•:•:•:•:•;•:•:•:•:•: >^-x->>:^ 

Volatile Oraanics (ma/m®) 
Methylene chloride 2.39 X 10"® 

Calculated from upper 95% confidence interval 
for soil data using a subsurface soil 
volatilization model. 
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Table 5-26 

Estimated Exposure-Point Concentrations for 
Building 1085 USTs (ST-08) 

Williams Air Force Base 

(Page 1 of 2) 

Constituent 

Exposure-Point 
Concentration 

Used Rationale for Value Used 

Oraanics (ma/ka) 
Acetone 
Methylene chloride 
Tetrachloroethene 
Xylenes 
4-Methyl phenol 
Benzoic acid 
Benzyl Alcohol 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Di-n-butylphthalate 
Diethyl phthalate 
Phenanthrene 

Inoraanics (ma/ka) 
Antimony 
Cadmium 
Cyanide 

^ ^ ^ ^ l l l l l l l 
Oraanics (mg/m®) 
Acetone 
Methylene chloride 
Tetrachloroethene 
Xylenes 
4-Methyl phenol 
Benzoic acid 
Benzyl alchohol 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Di-n-butylphthalate 
Diethyl phthalate 
Phenanthrene 

Inoraanics (ma/m®) 
Antimony 
Cadmium 
Cyanide 

0.021 
ND 
ND 
ND 
ND 
1.22 

0.370 
0.434 
0.409 

ND 
ND 

0.729 

43 
3.2 
1.2 

tnhataiion of Fug 

2.1 x 10"^ 
ND 
ND 
ND 
ND 

1.22x10"^ 
3.70 x 10"® 
4.34 x 10"® 
4.09 X 10"® 

ND 
ND 

7.29x10"® 

4.3 X 10"® 
3.2 X 10"'̂  
1.2x10"^ 

Upper 95% confidence inten/al for surface 
soil data (sanples from 0-1 foot). A value 
of one-half the detection limit was used in 
the statistical calculations for undetected 
data. 

^•^^••Ill^il 
Calculated from the upper 95% confidence 
inten/al for surface soil data (samples from 
0-1 foot) using a dust loading nrx)del. 
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Table 5-26 

(Page 2 of 2) 

Constituent 

Volatile Oraanics (ma/m )̂ 
Acetone 
Methylene c:hloricie 
Tetrachloroethene 
Xylenes 

Exposure-Point 
Concentration 

Used Rationale for Value Used 

:iiliiil||i|i|iil||iH 
2.47 X 10-3 

ND 
ND 
ND 

Calculated from the upper 95% confidence 
inten/al for surface soil data (samples from 0-1 
foot) using a surface soil volatilization model. 

ND • not detected in surface soils. 
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obtaining exposure point concentrations for future land-use conditions. It was concluded that 

it would not be appropriate to use such models for the following reasons. First, in cases 

where sources of contamination had been prcsent at the site, the sources were removed. 

Second, chemicals of potential concem were not detected in soil boring samples collected at 

deep locations. Third, due to arid conditions in Arizona, it is assumed that the primary means 

of groundwater transport is evapotranspiration. Similarly, irrigation is not likely to result in 

saturation to the depths at which groundwater is located. 

For sites with groundwater sample data (LF-04), the upper 95th percent confidence limit of 

the arithmetic mean of the current monitoring data was used as a future RME concentration. 

It was expected that future concentrations in groundwater would be less than those represent

ed by the current exposure point concentrations due to degradation and/or dilution during 

transport. In the near future, however, it is not known whether groundwater concentrations 

directiy beneath LF-04 would be higher than concentrations observed in wells on the 

periphery. Subsurface samples were not collected directly in the landfill. The use of current 

data for the RME excludes both the potential for increased concentrations in the near future 

and decreased concentrations in the more distant future. This assumption of steady-state 

conditions should result in a health-protective estimate because exposure is not anticipated in 

the near future. If it does occur, the exposure assumptions used will provide health-protective 

cleanup standards. 

Indoor Air. The RME concenffation for the inhalation of volatiles from groundwater was 
calculated from the upper 95* percent confidence limit of the arithmetic mean of the ground
water monitoring data using a home water use volatilization model. The models used to 
estimate the concentration of volatiles in household air from general household water use are 
based on a combination of volatilization from general household water use and volatilization 
while showering. 

So/7. Soil samples were analyzed from depths less than 1 foot to 210 feet bis. For purposes 

of exposure modeling, for sites with more than three surface soil samples, surface soils were 

summarized separately (DP-13, FT-08, and LF-04). An RME concentration was estimated as 

the upper 95th percent confidence limit of the arithmetic mean of the sampling data for each 

chemical of potential concem in each group. (For samples with no detectable concentration 

of a chemical, a value of one-half the detection limit was incorporated in this computation.) 

RME will tend to overestimate exposure to surface soils, especially in the future, because 

concentrations are expected to decrease with time through weathering and volatilization. 

KN/1385WPl385.5'04-12-944)5 5 - 1 1 



VolatiUzation from Soils. Receptors in the site areas could potentially be exposed to 

vapor-phase chemicals due to volatiUzation of organic compounds present in the surface or 

subsurface soils. Volatilization and dispersion models were used to estimate air concentra

tions of VOCs based on their concentrations in soil. A VOC flux from soil was calculated, 

then air dispersion was modeled for on-site receptors. Model assumptions and parameters are 

presented in the RI report. The upper 95th percent confidence limit of the arithmetic mean of 

the soil data was used to estimate the potential concentration of chemicals in the air due to 

volatilization. 

Fugitive Dust. Estimating airbome concentrations of contaminants in the particulate phase 

involves modeling resuspension and dispersion. Resuspension of hazardous chemical and 

radionuclide contaminants may be estimated using a simple dust loading equation. These 

methods are useful for estimating exposure concentrations of contaminants in air for workers 

involved in remediation activities at the contaminant release point. The dust loading equation 

used to estimate contaminant concentrations in resuspended dust is based on the contaminant 

concentration in surface soil and a dust loading factor. 

5.2.3.4 Uncertainties 
Several sources of uncertainty in the exposure assessment process may ultimately impact the 

risk assessment. These sources can be generally categorized as: ciurent and future land-use 

assumptions, environmental sampling and analysis, evaluation of exposure pathways, and 

exposure parameter values. 

5.3 Toxicity Assessment 

5.3.1 Contaminant Toxicity Information 
This section provides information regarding the type and severity of adverse health effects 

associated with exposure to the chemicals of potential concem in groundwater and soil and a 

measure of the dose/response relationship for each. These dose/response relationships are 

provided in the form of EPA-approved reference doses (RfD) and cancer potency factors 

(CPF). This information is summarized in Tables 5-27 and 5-28. CPFs have been developed 

by EPA's Carcinogenic Assessment Group (CAG) for estimating excess cancer risks 

associated with exposure to potentially carcinogenic chemicals. CPFs, which are expressed in 

units of risk per mg/kg-day, are multiplied by the estimated intake of a potential carcinogen, 

in mg/kg-day, to provide an upper-bound estimate of the excess lifetime cancer risk 

associated with exposure at that intake level. The term "upper bound" reflects the 
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Table 5-27 

Summary of Reference Doses (RfD) 
Williams Air Force Base 

(Page 1 of 6) 

Constituent 

Acetone 

Antimony 

Benzene 

Benzoic acid 

Benzyl alcohol 

Beryliium 

Beta-BHC 

Bis(2-ethylhexyl)phthalate 

Bnjmide 

Bronrwdichloromethane 

Cadmium 

Oral Reference 
Dose(RfD) 
(mg/kg-day) 

1.00 x 10"'' 

4.00 X 10"^ 

NL 

4.00 

3.00x10"' '^ 

5.00 X 10"®" 

NL 

2.00 X 10"^ 

NL 

2.00 X 10"^ 

5.00 x IO"'' 
(water) 

Critical Effect 

Increased liver and 
kidney weight; 
nephrotoxicity 

Longevity, blood 
glucose, cholesterol 

NL 

No adverse effects; 
human daily per 

capita intake 

Hyperplasia of the 
epithelium of the 

forestomach 

No adverse effects 

NL 

Increased relative 
liver weight 

NL 

Renal cytomegaly 

Significant 
proteinuria 

Uncertainty Factor 

1000 

1000 

NL 

1 

1000 

100 

NL 

1000 

NL 

1000 

10 

Inhalation 
Reference Dose 

(RfD) 
(mg/kg-day) 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

Critical Effect 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

Uncertainty Factor 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 
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Table 5-27 

(Page 2 of 6) 

Constituent 

Cadmium 

Cart>on disulfide 

Chlordane (alpha and 
gamma) 

Chloroform 

Chromium 

Chrysene 

Copper 

Cyanide 

4,4-DDD 

4,4-DDE 

4,4-DDT 

Oral Reference 
Dose (RfD) 
(mg/kg-day) 

1.00x10"® 
(food) 

1.00 x 10"̂  

6.00 x 10"®^ 

1.00 X 10"2 

5.00 x 10"®*̂  

NL 

3.71 x 10"2« 

2.00 X 10"2 

NL 

NL 

5.00 X 10"'' 

Critical Effect 

Chronic exposures 

Fetal toxicity; 
malfomiations 

Regional liver 
hypertrophy in 

females 

Fatty cyst formation 
in liver 

No effect obsen/ed 

NL 

Local gastrointestinal 
irritation 

Weight loss, thyroid 
eftects, myelin 
degeneration 

NL 

NL 

Liver lesions 

Uncertainty Factor 

10 

100 

1000 

1000 

500 

NL 

NL 

UF=100 
MF = 5 

NL 

NL 

100 

Inhalation 
Reference Dose 

(RfD) 
(mg/kg-day) 

2.90 X 10®^-8 

NL 

NL 

5.70 x ^o-^^•^•^ 

NL 

NL 

NL 

NL 

NL 

NL 

Critical Effect 

Fetal toxicity 

NL 

NL 

Nasal mucosal 
atrophy 

NL 

NL 

NL 

NL 

NL 

NL 

Uncertainty Factor 

1000 

NL 

NL 

300 

NL 

NL 

NL 

NL 

NL 

NL 
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Table 5-27 

(Page 3 of 6) 

Constituent 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Dieldrin 

Diethylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Ethyl alcohol 

Ethyl benzene 

Lead 

Oral Reference 
Dose(RfD) 
(mg/kg-day) 

9.00 X 10"2 

NL 

5.00 X 10"® 

8.00 X 10"̂  

1.00 

1.00 X 10"̂  

2.00 X 10"^^ 

NL 

1.00 X 10"̂  

7.00x10"" ' 

Critical Effect 

No adverse effects 
obsen/ed 

NL 

Hepatic lesions 

Decreased growth 
rate, food 

consumption and 
altered organ 

weights 

Minor effect on 
growth; nephritic 

involvement 

Increased mortality 

Elevated kidney and 
liver weights; 

increased SGOT and 
SGPT 

NL 

Liver and kidney 
toxicity 

Uncertainty Factor 

1000 

NL 

100 

1000 

100 

1000 

1000 

NL 

1000 

Inhalation 
Reference Dose 

(RfD) 
(mg/kg-day) 

4.00x10"^* 

2.00 x 10"̂  ^9 

NL 

NL 

NL 

NL 

NL 

NL 

2.86 x 10"̂  9 

6.00 X 10""' 

Critical Effect 

Decreased 
body weight 

gain 

Liver and 
kidney effects 

NL 

NL 

NL 

NL 

NL 

NL 

Developmental 
toxicity 

Uncertainty Factor 

1000 

100 

NL 

NL 

NL 

NL 

NL 

NL 

300 
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Table 5-27 

(Page 4 of 6) 

Constituent 

Manganese 

Mercury 

Methyl ethyl ketone 

Methylene chloride 

4-Methylphenol 

Nickel 

Nitrate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 

Oral Reference 
Dose (RfD) 
(mg/kg-day) 

1.00 X 10"̂  

3.00 x 10""^ 

5.00 X 10'^^ 

6.00 X 10"^ 

NL 

2.00 X 10"^ 

1.60 

3.00 X 10"2 

NL 

6.00 X 10"̂  

3.00 X 10"^ 

5.00 X 10® 

3.00 X 10"®^ 

Critical Effect 

Central nen/ous 
system effects 

Kidney effects 

Fetotoxicity 

Liver toxicity 

NL 

Decreased tx)dy and 
organ weight 

Early clinical signs of 
methemoglobinemia 

Liver and kidney 
pathology 

NL 

Reduced fetal t)ody 
weight in rats 

Kidney effects 

Clinical selenosis 

Argyria 
1 

Uncertainty Factor 

1 

1000 

1000 

100 

NL 

UF= 100 
MF = 3 

1 

100 

NL 

100 

3000 

3 

2 

Inhalation 
Reference Dose 

(RfD) 
(mg/kg-day) 

1.10x10"" '̂8 

8.6 XlO"® '̂9 

9.00 X 10"2 3 

8.60 X 10"'^'9 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

Critical Effect 

Respiratory 
symptoms, 

psychomotor 
disturbances 

Neurotoxicity 

Central nervous 
system 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

Uncertainty Factor 

1 

30 

1000 

100 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 

NL 
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NA - not applicable 
NL - not listed 
UF - uncertainty factor 
MF - modifying factor 

Table 5-27 

(Page 5 of 6) 

Constituent 

Tetrachloroethene 

Thallium 

Toluene 

1,2,4-Trichlorobenzene 

Trichloroethene 

Uranium 

Xylenes 

Zinc 

Oral Reference 
Dose (RfD) 
(mg/kg-day) 

1.00x10"^ 

7x 10"®^ 

2.00 X 10"' 

1.31 X 10"®^ 

NL 

3.00 X 10"®' 

2.00 

2.00 X 10"̂  ^ 

Critical Effect 

Hepatotoxicity in 
mice; weight gain in 

rats 

Increase in liver 
enzymes, alopecia 

Changes in liver and 
kidney weights 

Porphyria 

NL 

Nephrotoxicity 

Hyperactivity, 
decreased body 

weight, and 
increased mortality in 

males 

Anemia 

Uncertainty Factor 

1000 

3000 

1000 

1000 

NL 

1000 

100 

10 

Inhalation 
Reference Dose 

(RfD) 
(mg/kg-day) 

NL 

NL 

6.00 X 10'^ '̂9 

3.00 x 10"®^ 

NL 

NL 

9.00 X lO'^'S 

NL 

Critical Effect 

NL 

NL 

Central nervous 
system effects; 
eyes and nose 

irritation 

Increased 
uroporphyrin 

NL 

NL 

Central nen/ous 
system effects; 
nose and throat 

irritation 

NL 

Uncertainty Factbr 

NL 

NL 

100 

1000 

NL 

NL 

100 

NL 
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Table 5-27 

(Page 6 of 6) 

The source of the toxicity values is the Integrated Risk Information System (IRIS; U.S. EPA, 1991b) unless othenwise indicated in the footnotes. 
^Value obtained from the Health Effects Assessment Summary Tables (HEAST); U.S. Environmental Protection Agency; Offrce of Emergency and Remedial 
Response; OERR 9200.6-303(91-1); January 1991. 

''Value based upon soluble salts of beryllium. 
°Value for gamma-chlordane was used. 
'̂ Value for potassium chromate used as most consen/ative estimate. 
®Value was converted from the drinking water standard for copper (1.3 mg/L), which was identified in HEAST. The standard default factors for intake were 
applied. 

'value based on effects of toxicity rather than effects associated with ionizing radiation 
lvalue converted from Reference Concentration (RfC) to RfD according to method in HEAST. 
''Value based upon Chromium VI. 
'Values for lead are based on Marcus, 1986. 
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Table 5-28 

Summary of Slope Factors (CPF) 
Williams Air Force Base 

(Page 1 of 4) 

Constituent 

Acetone 

Antimony 

Benzene 

Benzoic acid 

Benzyl alcohol 

Beryllium 

Beta-BHC 

Bis(2-
ethylhexyllphthalate 

Bromide 

Bromodichloromethane 

Cadmium 

Carbon disulfide 

Chlordane (alpha) 

Chlordane (gamma) 

Chloroform 

Oral Slope Factor 
(CPF) 

(mg/kg-day)"' 

NA 

NE 

2.90 X 10^ 

NA 

NL 

4.30 

1.80* 

1.40 x 10^ 

NL 

1.30 x 1 0 ' 

NL 

NE 

1.30" 

1.30 

6.10 X 1 0 ' 

Weight of 
Evidence 

D 

NE 

A 

D 

NL 

82 

C 

B2 

NL 

82 

81 

NE 

82 

82 

82 

Type of Cancer 

NA 

NE 

Leukemia 

NA 

NL 

Total tumors 

Liver 

Liver 

NL 

Kidney, large 
intestine, liver 

NL 

NE 

Liver 

Liver 

Kidney 

Inhalation Slope 
Factor (CPF) 
(mg/kg-day)"' 

NA 

NE 

2.90 X 10^* 

NA 

NL 

8.40* 

1.80* 

NL 

NL 

NL 

6.10 

NE 

1.30" 

1.30' 

8.10 X 1 0 ^ ' 

Weight of 
Evidence 

D 

NE 

A 

D 

NL 

82 

C 

82 

NL 

82 

81 

NE 

82 

82 

82 

Type of Cancer 

NA 

NE 

Leukemia 

NA 

NL 

Lung 

NL 

NL 

NL 

NL 

Respiratory tract 

NE 

Liver 

Liver 

Liver 
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Table 5-28 

(Page 2 of 4) 

Constituent 

Chromium 

Chrysene 

Copper 

Cyanide 

4,4-DDD 

4,4-DDE 

4,4-DDT 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Dieldrin 

Diethylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Ethyl alcohol 

Ethyl benzene 

Lead 

Manganese 

f^ercury 

Oral Slope Factor 
(CPF) 

.(mg/kg-day)"' 

NL 

NL 

NA 

NA 

2.40 X 10 " " 

3.40 X 1 0 " 

3.40 X 1 0 " 

NA 

2.40 X 1 0 ^ ' 

1.60 X 10' 

NA 

NA 

NA 

NL 

NL 

NA 

NL 

NA 

NA 

Weight of 
Evidence 

NL 

82 

D 

D 

82 

82 

82 

D 

C 

82 

D 

D 

D 

NL 

NL 

D 

82 

D 

D 

Type of Cancer 

NL 

Lymphoma, skin 

NA 

NA 

Liver 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

NA 

NL 

NL 

NA 

NL 

NA 

^_^NA 

Inhalation Slope 
Factor (CPF) 
(mg/kg-day)' 

4.10 X 1 0 " 

NL 

NA 

NA 

NL 

NL 

3.40 X 1 0 " 

NA 

NL 

1.60 X 1 0 " 

NA 

NA 

NA 

NL 

NL 

NA 

NL 

NA 

NA 

Weight of 
Evidence 

A 

82 

D 

D 

82 

82 

82 

D 

C 

82 

D 

D 

D 

NL 

NL 

D 

82 

D 

D 

Type of Cancer 

Lung 

NL 

NA 

NA 

NL 

NL 

Liver 

NA 

NL 

Liver 

NA 

NA 

NA 

NL 

NL 

NA 

NL 

NA 

• ^ ^ . . ^ ^ 
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Table 5-28 

(Page 3 of 4) 

Constituent 

Methyl ethyl ketone 

Methylene chloride 

4-Methylphenol 

Nickel 

Nitrate 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Selenium sulfide 

Silver 

Tetrachloroethene 

ThaHium 

Toluene 

1,2,4-Trichlorobenzene 

Trichloroethene 

Oral Slope Factor 
(CPF) 

(mg/kg-day) ' 

NA 

7.50 X 10=" 

NL 

NE 

NL 

1.20 X 1 0 " 

NA 

NA 

NA 

NA 

NL 

NA 

5.10 X 10=" 

NL 

NA 

NA 

1.10 X 1 0 " 

Weight of 
Evidence 

D 

82 

C 

NE 

NL 

82 

D 

D 

D 

D 

82 

D 

82 

NL 

D 

D 

82 

Type of Cancer 

NA 

Liver 

Skin papilloma 

NE 

NL 

Liver, adrenal, 
circulatory 

system 

NA 

NA 

NA 

NA 

NL 

NA 

Liver 

NL 

NA 

NA 

Liver 

Inhalation Slope 
Factor (CPF) 
(mg/kg-day)"' 

NA 

1.65 X lO-^"" 

NL 

1.70* 

NL 

NL 

NA 

NA 

NA 

NA 

NL 

NA 

1.80 X lO^'*" 

NL 

NA 

NA 

1.70 X 1 0 " 

Weight of 
Evidence 

D 

82 

NL 

A 

NL 

82 

D 

D 

D 

D 

82 

D 

82 

NL 

D 

D 

82 

Type of Cancer 

NA 

Lung, liver 

NL 

Respiratory tract 

NL 

NL 

NA 

NA 

NA 

NA 

NL 

NA 

Leukemia, liver 

NL 

NA 

NA 

Lung 
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Table 5-28 

(Page 4 of 4) 

Constituent 

Uranium 

Xylenes 

Zinc 

Oral Slope Factor 
(CPF) 

(mg/kg-day)"' 

NL 

NA 

NA 

Weight of 
Evidence 

NL 

D 

D 

Type of Cancer 

NL 

NA 

NA 

Inhalation Slope 
Factor (CPF) 
(mg/kg-day)' 

NL 

NA 

NA 

Weight of 
Evidence 

NL 

D 

D 

Type of Cancer 

NL 

NA 

NA 

NA - Not applicable 
NE - Chemical has not been evaluated for carcinogenicity. 
NL - Not listed 

The source of the toxicity values is the Integrated Risk Information System (IRIS; U.S. EPA, 1991b) unless otherwise indicated in the footnotes. 
•Values obtained from the Health Effects Assessment Summary Tables (HEAST); U.S. Environmental Protection Agency. 
"Value for gamma-chlordane was used in absence of value for alpha-chlordane. 
"Based on oral data 
"Value converted from unit risk estimate to CPF using conversion method in HEAST. 
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conservative estimate of the risks calculated from the CPF. Use of this approach makes 

underestimation of the actual cancer risk highly unlikely. CPFs are derived from the results 

of human epidemiological studies or chronic animal bioassays to which animal-to-human 

extrapolation was applied. 

RfDs have been developed by EPA for indicating the potential for adverse health effects from 

exposure to chemicals exhibiting noncarcinogenic effects. RfDs, which are expressed in units 

of mg/kg-day, are estimates of chronic daily exposure levels for humans, including sensitive 

individuals. Estimated intakes of chemicals from environmental media (e.g., the amount of 

chemical ingested from contaminated drinking water) can be compared to the RfD. RfDs are 

derived from human epidemiological studies or animal studies to which uncertainty factors 

have been applied (e.g., to account for the use of animal data to predict effects on humans). 

These uncertainty factors help ensure that the RfDs will not underestimate the potential for 

adverse noncarcinogenic effects to occur. Further detailed information conceming the toxicity 

of individual chemicals is presented in Section 6.4 of the OU-1 RI report. 

5.3.2 Uncertainties 
EPA addressed uncertainties associated with the RfDs for each chemical by modifying the 

results of animal and human studies by factors of (usually) 10, 100, or 1,000. An uncertainty 

factor of 10 is used when the RfD is based on chronic human studies. An uncertainty factor 

of 100 is used to account for the extrapolation of data from animals to humans when the RfD 

is based on experimental animal data. An uncertainty factor of 1,000 is used when the RfD is 

based on an animals' lowest observed effect level (LOEL) instead of a no observed effect 

level (NOEL). These uncertainty factors are designed to overestimate, rather than 

underestimate threshold limits for humans. 

There are also several sources of uncertainty inherent in cancer slope factors. The weight-of-
evidence classification is a qualitative estimate of the likelihood that a chemical will induce 
cancer in humans. These range from Group A (human carcinogen - sufficient evidence of 
carcinogenicity in humans) to Group E (evidence of noncarcinogenicity in adequate studies). 
Other uncertainties, as with RfDs, arise from high to low dose extrapolations, animal to 
human extrapolations, and intraspecies variation in experimental animals or human popula
tions. 
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5.4 Risk Characterization 
This section addresses the potential for adverse health effects (both cancer and other toxic 

effects) based on a quantitative characterization of risk. The risk characterization takes into 

account the magnitude of exposure to a chemical of potential concem (dose), as discussed in 

Section 5.2, and the chemical's toxicity (Section 5.3). Risks are characterized for carcinogen

ic chemicals in terms of ILCR, and for noncarcinogenic chemicals with other toxic effects in 

terms of a hazard index (HI). Both of these are discussed in the following sections. 

5.4.1 Carcinogenic Effects 
ILCRs were estimated for each potentially carcinogenic chemical. ILCR is expressed in terms 

of additional cancers that might be anticipated as a result of specific exposure to an extemal 

influence. Thus, a 1 x 10 ILCR indicates that one additional person in one million is likely 

to develop some form of cancer or that an exposed individual has an additional one-in-one 

million chance of developing cancer. Estimation of ILCR is given by: 

ILCR = (CPF)(CDI) 

where: 

ILCR = Incremental lifetime cancer risk (unitiess) 
CPF = Carcinogenic slope factor [(mg/kg/day)'̂ ] 
CDI = Chronic daily intake (mg/kg/day),equivalent to average daily intake. 

The CPFs used are the most recent values developed by the CAG of EPA as cited in the 
Integrated Risk Infonnation System (IRIS) database (EPA, 1991b) and Healdi Effects 
Assessment Summary Tables (HEAST) (EPA, 1991c). 

In weighing acceptable residential exposures to potentially carcinogenic compounds, EPA 

recommends the use of an acceptable risk range of IO"'* to 10'̂  for CERCLA sites (EPA, 

1990). EPA also uses an incremental lifetime risk level of one in one million as a point of 

departure for developing drinking water standards (EPA, 1987). The maximum acceptable 

ILCR recommended by the EPA for drinking water is 10"'* (EPA, 1987). 

EPA recommends that site-specific factors, such as the likelihood that the exposure 

assumptions used will be fulfilled, be considered when deciding where in the risk range of 

10"'* to 10**̂  a specific site should fail to be acceptable (EPA, 1990). 
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5.4.2 Noncarcinogenic Effects 
Chemicals that produce health effects other than cancer were evaluated in terms of their 

relative hazard when compared to acceptable exposure levels. The hazard quotient (HQ) for 

exposure to noncarcinogens based on the ratio of the estimated daily intake to an acceptable 

daily exposure is as follows: 

HQi,p = Di.p/RfDi 

where: 

HQj p = Individual hazard quotient for exposure to constituent i through exposure path
way p 

DJ p = Daily intake via a specific pathway for constituent i (mg/kg-day) 
RfDj = Reference dose for exposure by the specific pathway for constituent i (mg/kg-

day) 

The HQ does not define intake response relationships and its numerical value should not be 

construed to be a probabilistic estimate of risk. It is a numerical proximity to acceptable 

limits of exposure or the degree to which acceptable exposure levels are exceeded. As this 

index approaches unity, concem for the potential hazard of the constituent increases. 

Exceeding unity does not in itself imply a potential hazard; however, it does suggest that a 

given situation should be more closely scrutinized. 

The sum of all HQs for a given pathway or medium is the HI. The EPA advocates the use of 

total HI for a mixture of components based on the assumption of response additivity. 

Summation of the individual HQs could result in an HI that exceeds 1, even if no single 

chemical exceeds its acceptable level. Mechanistically, it is not appropriate to sum HQs 

unless the constituents that make up the mixture have similar modes of action on the identical 

organ. Consequentiy, the summing of HQs for a mixture of compounds that are not expected 

to induce the same type of effects could overestimate the potential risk. The EPA 

recommends that if the total HI is greater than unity, the components of the mixture should 

be grouped by critical effect and separate His derived for each effect. Critical effects are 

described in tiie HEAST documents and in IRIS (EPA, 1991a,b), and are summarized in 

Table 5-27. 
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5.4.3 Chemicals with No Published Toxicity Values 
4-MethylphenoL in the absence of toxicity values for 4-methylphenol, the potential risks 

were evaluated qualitatively. 4-Methylphenol was detected in one of 18 soil samples from 

ST-08; however, 4-methylphenol was not detected in the surface soils. The upper 95 percent 

concentration calculated for this compound is 3.37 mg/kg. The exposure pathways that were 

investigated for ST-08 include: incidental ingestion of soils, dermal contact with soil, 

inhalation of volatiles from soils, and inhalation of fugitive dusts. Given that 4-methylphenol 

was detected only once in the subsurface soils, it was concluded that significant exposure to 

this chemical is unlikely. 

Phenanthrene. In the absence of toxicity values, the potential toxicity of phenanthrene was 

evaluated qualitatively. Phenanthrene was detected in one of seven surface soil samples from 

ST-08. The upper 95 percent concentration was 0.729 mg/kg. The exposure pathways that 

were investigated for ST-08 include: incidental ingestion of soils, dermal contact with soil, 

inhalation of volatiles from soils, and inhalation of fugitive dusts. Due to the low frequency 

at which this compound was detected, the presence of phenanthrene in the siuface soils is not 

expected to contribute significantiy to the HI for ST-08. Because this chemical has a Group 

D designation for carcinogenicity, there are no cancer risks associated with phenanthrene. 

5.4.4 Results of Risk Characterization 

5.4.4.1 Landfill (LF-04) 
Risk characterization results for LF-04 are presented in Appendix F.3 of the RI report and 

summarized in Table 5-29. 

Under the current and future residential scenarios, die ILCRs for the incidental ingestion of 

soil and ingestion of groundwater were within die target risk range of 1 x 10" to 1 x 10 . 

Major contributors to risk were beryllium in groundwater and soils, benzene in groundwater, 

and dieldrin in soils. Ingestion of groundwater also led to an HI greater than unity, due 

primarily to antimony and chromium. 

Under the occupational scenario, the ILCR for incidental ingestion of soil was within the 

target risk range, primarily due to beryllium and dieldrin. No His were greater than unity for 

this scenario. 
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Table 5-29 

Summary of Risk Characterization Results 
Landfill (LF-04) 

Williams Air Force Base 

Exposure Pathway 

WmMl^iM^^S^SS^^^^i. 
Ingestion of Groundwater^ 

lnhalatk>n of Volatiles from 
Groundwater^ 

Dermal Contact with Groundwater^ 

Total Groundwater ILCR: 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Totai Soil ILCR: 
SHiSS'i'SimiSiSS 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil ILCR: 

Total Hazard Index Primary Contributor(s) 

•Current and future FieskJential Scenarios ;• v 

6.71 

1.16x10"" 

1.61 X 10"" 

1.07x10"^ 

6.76 x 10"2 

2.16 X 10"" 

Not quantified'' 

Antimony, chromium 

Cartxjn disulfide 

Chromium 

Dieldrin, 1,2,4-trichloro
benzene 

Cadmium, thallium 

Thallium, dieldrin 

iii;il|||||li:|iij||||i|^ 
8.04 X 10"® 

2.59 X 10® 

1.54x10"" 

Not quantified'' 

Dieldrin, 1,2,4-trichloro
benzene 

Thallium 

Thallium, Dieldrin 

Total ILCR 

HillllB^̂  
Primary Contributor(s) 

Illillllllllll 
7.48 X 10"® 

1.76 X 10"® 

1.20 X 10"^ 

7.49 X 10"® 

6.13 X 10"® 

1 .38x10® 

3.59 X 10"^ 

Not quantified'' 

2.03 X 10® 

;:;|;;:;:;:S:|;;:||;;p::;:;:;;;:;;;g 

mk 
mmm. iiiiiiil 

Beryllium, benzene 

Benzene 

Beryllium 

Dieldrin 

Beryllium 

Beryllium 

Iiiiiiiiiiiiiiii; 
1.92 X 10"® 

2.21 X 10"® 

2.14 X 10"^ 

Not quantified'' 

4.34 X 10"® 

^m/: 

Dieldrin 

Beryllium 

Beryllium 

^Applies only lo future scenario. 
''Not quantified because no volatile organic compounds were detected in landfill soils. 
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5.4.4.2 Northwest Drainage System (SD-10) 
Risk characterization results for SD-10 are presented in Appendix F.3 of the Rl report and 

summarized in Table 5-30. 

For the current and future residential scenarios, all pathways resulted in ILCRs less than the 
target risk range of 1 x 10" to 1 x 10 except for incidental ingestion of soil and inhalation 
of volatiles from soil, which resulted in ELCRs within this range. Primary contributors were 
beryllium and chloroform. No pathways resulted in His greater than 1. 

Under the occupational scenario, inhalation of volatiles from soil resulted in ELCRs within the 

target risk range, primarily due to chloroform. No pathways resulted in ILCRs greater than 

that range or His greater than 1. 

5.4.4.3 Radioactive Instrumentation Burial Area (RW-11) 
The analytical results from RW-11 indicated that radium and uranium concentrations in soil 

near the two remaining footings ranged from 0.7 to 1.0 picoCuries per gram (pCi/g) of soil, 

which is consistent with the concentrations of radionuclides found naturally in Arizona 

surface soils (Myrick, et al. 1983). 

In the event that an individual trespasses in RW-11, exposures may include incidental 

ingestion, dermal contact or inhalation of soil or dust from the area. Because significant 

disturbance of the soils would not be expected under a current land-use scenario, the primary 

exposure would involve surface soils rather than the subsurface soils near the buried concrete 

footings. The potential for exposures associated with future land-use conditions, however, 

cannot be excluded. The condition of the concrete footing and the actual contents of the 

footings have not been investigated. In the absence of these data, it was assumed that the 

footings would eventually deteriorate and release radionuclides into the soil. These conclu

sions are supported by a series of calculations that provide the basis for the estimated quantity 

of radium associated with RW-11 (IT, 1991c). 

5.4.4.4 Pesticide Burial Area (DP-13) 
Risk characterization results for DP-13 are presented in Appendix F.3 of the RI report and 

summarized in Table 5-31. 
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Table 5-30 

Summary of Risk Characterization Results 
Northwest Drainage System (SD-10) 

Williams Air Force Base 

Exposure Pathway Total Hazard Index Primary Contributor(s) 

î |||t^;:3B|::||i||p:;;;||^ 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

1.26x10"2 

2.12 x 10"̂  

4.62 X 10"" 

1.02 X 10"^ 

Total ILCR Primary Contributor(s) 

illlllĤ ^̂ ^̂ ^̂ ^̂  
Bis(2-ethylhexyl)phthalate 

Antimony 

Antinrxjny 

Chloroform 

2.80 X 10"^ 

4.51 X 10"® 

1.39x10""^ 

3.62 X 10"® 

III Illllll 
Bis(2-ethylhexyl)phthalate 

Beryllium 

Beryllium, cadmium 

Chlorofonn 

Total Soil ILCR: 8.55 x 10:® 

l||||;i|||||;i|||:|||:||||i 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

1.01 X 10"® 

8.12 X 10"® 

3.30 X 10"" 

7.26 X 10"® 

iiiiiiiiiiiilH 
Bis(2-ethylhexyl)phthalate, 
chloroform 

Antimony 

Antimony 

Chloroform 

1.02 X 10"^ 

7.19 X 10"^ 

8.28 X 10"® 

2.15x10"® 

• : - : i : : j : : : : : ^ : ; :;:;>:;:;:;:;;;:;:;:;:;:-:|:|:;:j: i;;:;:;:|:;: 

Bis(2-ethylhexyl)phthalate, 
chloroform 

Beryllium 

Beryllium, cadmium 

Chloroform 

Total Soil ILCR: 3.05x10"® 
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Table 5-31 

Summary of Risk Characterization Results 
Pesticide Burial Area (DP-13) 

Williams Air Force Base 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

iiiiiiiiiiiiiiiiiiii^H 
Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil ILCR: 

5.21 x 10"" 

3.93 x 10"^ 

2.81 x 10"® 

8.21 x 10"^ 

Bis(2-ethylhexyl)phthalate 

Antinxjny 

Antimony 

Acetone 

1.21 X 10"® 

1.27 X 10"^ 

4.54x10"^^ 

NA^ 

1.34 X 10"® 

iiiiii iiiiiii iiiiiiii 1 Iiiiii 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

NA 

l̂ f Iiiiiiiiiiiiiiiiiiiiiii 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil ILCR: 

3.92 x 10"® 

5.03x10"2 

2.01 X 10® 

5.86 x 10'^ 

Bis(2-ethylhexyl)phthalate 

Antimony 

Antinxjny 

Acetone 

3.78 X 10"^ 

2.03 X 10"^° 

2.70x10"^^ 

NA 

4.01 X 10"^ 

iiiiii i^;:::;:-'' i:::i iiiiiiiiiii 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

NA 

'NA - Not applicable; no volatile organic carcinogens were detected at this site. 
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For the current and future residential scenarios, and for the current occupational scenario, no 

pathways resulted in ILC 

or in His greater than 1. 

pathways resulted in ILCRs greater than or within the target risk range of 1 x 10" to 1 x 10 

5.4.4.5 Hazardous Materials Storage Area (SS-01) 
Risk characterization results for SS-01 are presented in Appendix F.3 of the RI report and 

summarized in Table 5-32. 

Under the current and future residential scenarios, incidental ingestion of soil and inhalation 

of fugitive dust resulted in ILCRs within the target risk range of 1 x 10" to 1 x 10 . Major 

contributors to risk were beryllium and cadmium. No pathways resulted in ILCRs greater 

than the target risk range or His greater than 1. 

Under the occupational scenario, no pathways resulted in ELCRs greater dian or within the 

target risk range or His greater than 1. 

5.4.4.6 USTs at Building 789 (ST-05) 
Risk characterization results for ST-05 are presented in Appendix F.3 of the Rl report and 

summarized in Table 5-33. There were no carcinogens detected in ST-05, and for residential 

and occupational scenarios, no pathway resulted in an HI greater than 1. 

5.4.4.7 USTs at Building 725 (ST-06) 
Risk characterization results for ST-06 are presented in Appendix F.3 of the RI report and 

summarized in Table 5-34. There were no carcinogens detected in ST-06, and for residential 

and occupational scenarios, no pathway resulted in an HI greater than 1. 

5.4.4.8 USTs at Building 1086 (ST-07) 
Risk characterization results for ST-07 are presented in Appendix F.3 of the RI report and 
summarized in Table 5-35. For residential and occupational scenarios, no pathway resulted in 
an ILCR greater tiian or witiiin die target risk range of 1 x 10"̂  to 1 x IO"'* or a HI greater 
than 1, Methylene chloride (a possible laboratory contaminant) was the only chemical of 
potential concem in ST-07. 

5.4.4.9 USTs at Building 1085 (ST-08) 

Risk characterization results for ST-08 are presented in Appendix F.3 of the RI repon and 
summarized in Table 5-36. 
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Table 5-32 

Summary of Risk Characterization Results 
Hazardous Materials Storage Area (SS-01) 

Williams Air Force Base 

Exposure Pathway 

iiiiiiiiiiiiiiiii i i 
Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Hazard Index Primary Contributor(s) 

: Current and Future Residential Scenarios 

1.07 X 10® 

2.97 x 10"2 

1.07 X 10"" 

1.65x10"" 

Total Soil ILCR: 

•:-:-;:-:':-:-:-:-::::-:::: i.:'-:-/:-:-:-:-:-:-:-:-:-::^:::i:>:::y:::'i':-:-;-:':^^ il iiiiii 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Methylene chloride 

Copper 

Cadmium 

Methylene chloride 

iiiiiiiiiiiiiiiiiii i i i i i lpHi i^ 
8.08 X 10"® 

1.14 X 10"® 

1.14 X 10"" 

1.18 X 10"" 

Total Soli ILCR: 

Methylene chloride, ethyl 
benzene 

Copper 

Cadmium 

Methylene chloride 

Totai ILCR 

illB 
Primary Contributor(s) 

Illllllilll 
3.30 X 10"® 

5.19x10"® 

1.61 X 10"® 

8.68 X 10"® 

6.92 X 10"® 

iiiiiiiiiii 

Methylene chloride 

Beryllium 

Cadmium 

Methylene chloride 

iiiiiiii iiiiiiiiiiiiii iiiiiiiiiiiiii i i i i i iiiiiii iiiiiiiii iiiii 

1.04 X 10"® 

8.28x10"^ 

9.6 X 10"^ 

5.17 X 10® 

1.85 X 10"® 

Methylene chloride 

Beryllium 

Cadmium 

Methylene chloride 
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Table 5-33 

Summary of Risk Characterization Results 
Building 789 USTs (ST-05) 
Williams Air Force Base 

Exposure Pathway Total Hazard Index 

III 
Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

iiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

;:;:;:;:;:; 

Primary Contributor(s) 

iiliiiliiiiiiiH 
3.23x10® 

6.30 X 10"" 

2.27 X 10"® 

1.18 X 10® 

iiiiii 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

iiiii 
Ethyl benzene 

Ethyl benzene 

Xylenes 

Xylenes 

|ii||iu|||iiiiii||i|||^ 

2.43 X 10"" 

2.41 X 10® 

1.62x10"® 

8.46 X 10"" 

iiiiiiii 

Ethyl benzene 

Ethyl benzene 

Xylenes 

Xylenes 

Total ILCR 

lllllllll^^^ 
NA^ 

NA 

NA 

NA 

IIIIIIIIB̂ ^̂ ^̂ ^̂ ^ 
NA 

NA 

NA 

NA 

Primary Contributor(s) 

iiiiii|iiiliiilliiililiillliiiiiil 

NA 

NA 

NA 

NA 
:̂ ;̂ :̂ :̂ :̂ :̂ :':'y :̂Sox-î i-;o;-;-!̂ :-:̂ ^ 

NA 

NA 

NA 

NA 

'NA - Not applicable; no carcinogenic chemicals of potential concern were found at this site. 
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Table 5-34 

Summary of Risk Characterization Results 
Building 725 USTs (ST-06) 
Williams Air Force Base 

Exposure Pathway 

iiiiiiiiiiiiiiiiiiiiiiiiiii 

Total Hazard Index Primary Contributor(s) 

;|i|iiiiiiiiiiiii|||iiiiiiiii|iiiiiiiiii|iiiiiiiiiiiiiiiiiii|iiii 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 
i;i:';:;" f' ;;-i' 

3.79 X 10® 

7.24 X 10"® 

1.24 X 10"® 

2.34 X 10"® 

Total ILCR Primary Contributor(s) 

iii i i i i i i iii iiiiiiiiiiiiiiiiiiiiiiiiiii i i i i i i i i i iiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiliiiiP^^ 

Ethyl benzene 

Ethyl benzene 

Xylenes 

Xylenes 

iiii|iiii;iiiiiiiiii;iiiiiiiiiiiiii;iiiiiiiiiiiiiiiiiiiili:iiiiiliiiiiiiiiiililii:iiiiii|i 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

2.85 X 10"® 

2.77 X 10"^ 

5.28 X 10"^ 

1.68 X 10"® 

NA^ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

iiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiii i iiiiiiiiiiiiiiii iiii iiiiiiiiiiiiiiiiiiiiiiii: iii 

Ethyl benzene 

Ethyl benzene 

Xylenes 

Xylenes 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'NA - Not applicable; no carcinogenic chemicals of potential concern were found at this site. 
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Table 5-35 

Summary of Risk Characterization Results 
Building 1086 USTs (ST-07) 

Williams Air Force Base 

Exposure Pathway Total Hazard Index Primary Contributor(s) 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soli ILCR: 

5.63 X 10"® 

1.66x10"® 

8.28x10"^° 

7.64x10"^ 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

i^iiiisiiiiiiisiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil ILCR: 

5.94 X 10"^ 

6.36x10"® 

5.92 X 10"^° 

5.46x10"^ 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Total ILCR Primary Contributor(s) 

i|||||jiiH^^^^^ 
2.17x10"^° 

6.41 x lO""*̂  

5.04x10"^® 

4.63x10"^° 

7.45x10"^° 

Methylene chloride 

Methylene chtoride 

Methylene chloride 

Methylene chloride 

iiiiiiiiiiii; iiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiii 1 iî  

9.55x10"^^ 

1.02x10"^^ 

3.00x10"''® 

2.76x10"^° 

3.82 X 10"''° 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 
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Table 5-36 

Summary of Risk Characterization Results 
Building 1085 USTs (ST-08) 

Williams Air Force Base 

Exposure Pathway Total Hazard Index 

i^iiiiiiiiiiii^iiiiiiiiiiiiliiiiililiiiiill 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Primary Contributor(s) Total ILCR 

|iiiiii||i|i|ii||||e|!i||||||p^^^^^^^^ 
8.5 x 10"" 

1.42 

3.03x10® 

6.77 X 10® 

Bis(2-ethylhexyl)phthalate 

Antimony 

Antimony 

Acetone 

1.90x10"® 

2.00x10"^ 

2.29 x 10"^ 

NA^ 

Primary Contributor(s) 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

Cadmium 

NA 

Total Soil ILCR: 2.50 x 10"^ 

ill-iiiiiiiiiiiiiiii iiii iii iii iiiiiiiiiiiiiiiiiiiiiii iiiii i i i l i iiiiiii iii iiiiiiii iiiiiii 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

;iii||j|ii|itiiip|i(i|^i||ji^ 
6.40 X 10® 

1.63 x 10"^ 

2.23 X 10"® 

4.83 X 10"® 

Bis(2-ethylhexyl)phthalate 

Antimony 

Antimony 

Acetone 

5.95 X 10"^ 

3.18 X 10"^° 

1.36 X 10""̂  

NA 

iiiiiiiiiiii||iiiiiiiiiiiiiiiiiiii|;iiiiiiiiii^iiiiiiiii;iiiiiiiiiiii:iiiiiiiiiiiiii iiiiiiiiiiiiii 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

Cadmium 

NA 

Total Soil ILCR: 1.42x10"^ 

'NA - Not applicable; no volatile organic carcinogens were detected at this site. 
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For the future residential scenario, no pathway resulted in an ILCR greater than or within the 
V_y target risk range of I x 10"̂  to 1 x 10"̂ . Incidental ingestion of soil resulted in an HI greater 

than 1, primarily due to antimony. 

Under the occupational scenario, no pathways resulted in ILCRs within or greater dian the 

target risk range or His greater than 1. 

5.4.5 Uncertainties 
A risk assessment of a site is ultimately an integrated evaluation of historical, chemical, 

analytical, environmental, demographic, and toxicological data that are as site-specific as 

possible. In order to present a conservative evaluation, each step is biased toward health 

protective estimations. In addition, these calculations do not represent currently existing or 

expected future exposure or health risks. They are estimates of potential risk only if all of 

the conservative assumptions are realized. As discussed in the exposure assessment, this risk 

assessment does not represent a worst-case scenario; therefore, the potential for under

estimating some risks to some receptors does exist. 

The reported levels of antimony are expected to be one to two orders of magnitude higher 

than actual concentrations as a result of inaccurate laboratory calculations; therefore, the risk 

characterization results with respect to antimony should be considered preliminary and may 

change significantiy as the data are updated. 

5.4.5.1 Updated Risk Assessment 
Based on the recommendations of the OU-1 RI report, additional surface soil samples were 

collected in September 1993 to establish Base-specific background inorganic levels. Nine 

samples and one duplicate were collected in accordance with an approved OU-1 Field 

Sampling Plan Addendum (IT, 1993b) and the analytical results were used to determine a 

Base-specific background range in surface soils for each metal. These ranges are presented in 

Table 4-1. As shown in this table, the Base-specific background ranges are within the 

regional ranges and are comparable; therefore, use of the regional ranges for background 

values for inorganics to perform the risk assessment was appropriate. 

During preparation of an Addendum to the OU-1 RI report, the risk assessments for OU-1 

sites were remn to determine any potential impact of the use of Base-specific background 

values on the final outcome of the risk assessment. It was determined at the time to keep all 

other criteria constant; that is, the guidance and toxicity values that were in place at the time 
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of the initial risk assessment were utilized rather than updating the entire risk assessment to 

reflect current guidance, practices, and toxicity values. The reevaluation of the risk 

assessment on that basis resulted in selecting several additional inorganics as chemicals of 

potential concem that were initially not selected and risks being evaluated for those additional 

inorganics. Results of those risk assessment evaluations are presented for each OU-1 site that 

required modification in the addendum to the OU-1 RI report (IT, 1994b) and results for all 

OU-1 sites are summarized in Appendix A.1 of this ROD. The following are the major 

differences between the initial and reevaluation of the risk assessment: 

• Fire Protection Training Area No. 1, which had previously not been addressed in 
the risk assessment process, has risks quantified for it. 

• Lead required evaluation for risk due to its inclusion as a chemical of potential 
concem. Lead was excluded from the initial risk assessment based on regional 
background values. When the risk assessment was initially mn, there was guidance 
in place that allowed for the quantification of risks due to lead. This is no longer 
tme by current (1994) guidance practices, i.e., there are no EPA-approved toxicity 
values for lead. However, in an attempt to keep the basis of the risk assessments 
consistent, risks due to lead at the appropriate sites were quantified. 

• A constmction worker scenario was added for the UST sites (ST-05, ST-06, ST-07, 
and ST-08) to evaluate a shorter exposure duration occupational worker. This is in 
response to some comments raised by the reuse group conceming potential reuse 
scenarios that were initially not considered. Evaluations did not show any 
unacceptable risks to human health under this scenario. 

Although the quantified risk values for His and ILCRs had minor changes for the various 
sites, the overall results of the risk assessment resulted in no additional chemicals of potential 
concem with risk estimates above acceptable health levels for any OU-1 site. 

Below is a summary of all human health risks from the reevaluation for each site. All His 

above one or ILCRs greater than the target risk range of 1 x 10" to 1 x 10 are noted: 

• LandfiU (LF-04) 
- iHI=6.71, Ingestion of Groundwater, Future Resident, Primary Contributors -

antimony and chromium 
- HI=1.21, Incidental Ingestion of Soil, Current and Future Resident, Primary 

Contributor - lead 
- No ILCRs above 1 x 10"̂  
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• Fire Protection Training Area No. 1 (FT-03) 
- HI=1.37, Incidental Ingestion of Soil, Current and Future Resident, Primary 

Contributor - antimony 
- No ILCRs above 1 x 10"̂  

• Northwest Drainage System (SD-10) 
- No His above 1 
- No ILCRs above 1 x 10"̂  

• Pesticide Burial Area (DP-13) 
- No His above 1 
-. No ILCRs above 1 x 10"̂  

• Hazardous Materials Storage Area (SS-01) 
- No His above 1 
- No ILCRs above 1 x 10"̂  

• USTs (ST-05) 
- No His above 1 

• USTs (ST-06) 
- No His above 1 

• USTs (ST-07) 
- No His above 1 
- No ILCRs above I x 10"̂  

• USTs (ST-08) 
- No His above 1 
- No ILCRs above I x 10"̂ . 

5.4.5.2 EPA Evaluation of Risk Assessment 
On February 7, 1994, EPA Region IX issued a memorandum conceming an independent 

evaluation of the risks associated with the OU-1 sites at Williams AFB, which is included in 

this document for reference purposes as Appendix A.2. In that memorandum, EPA compared 

the concentrations of metals that were not initially considered in the risk assessment to EPA 

Region DC PRGs, and calculated a cancer and noncancer risk from each metal. In addition, 

risks were calculated for metals whose concentrations exceeded EPA's PRGs even if the 

values were within regional background levels. Those risk values were then added to the 

risks calculated during the risk assessment presented in the OU-1 RI Report to yield an 

estimated cumulative risk. As part of the EPA's conservative approach, a residential scenario 

was utilized. Furthermore, the highest detected concentrations were used in the risk 
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calculations, regardless of the depth at which they were detected and whether or not tiiose 

soils had been removed during removal or response action. 

The conclusion of EPA's evaluation was that, based on all available data, die remedies 

proposed for OU-1 sites are valid. This independent evaluation not only confirmed that the 

risks calculated in botii the RI Report and die RI Report Addendum are valid, but that the 

risks from OU-1 site contaminants are acceptable when compared against current EPA 

guidance and practices. 

5.5 Ecological Risk Assessment 
An ecological risk assessment of the Base was performed by IT in 1993. The following text 

is summarized from the Baseline Ecological Risk Assessment: Operable Unit-3 - Basewide 

report (IT, 1993c). 

5.5.1 Objectives 
The main objective of this Ecological Risk Assessment was to assess the potential risk of 

particular contaminants upon the ecosystems present at 13 study sites located primarily in the 

westem half of Williams AFB: Pesticide Burial Area (DP-13), Fire Protection Training Area 

No. 2 (FT-02), Fire Protection Training Area No. 1 (FT-03), Landfill (LF-04), Radioactive 

Instmmentation Burial Area (RW-11), Southwest Drainage System (SD-09), Northwest 

Drainage System (SD-10), Hazardous Materials Storage Area (SS-01), Building 789 USTs 

(ST-05), Building 725 USTs (ST-06), Building 1086 USTs (ST-07), Building 1085 USTs (ST-

08), and Liquid Fuels Storage Area (ST-12). This ecological assessment evaluated potential 

adverse impacts associated with estimated exposure concentrations relative to maximum 

acceptable exposure concentrations for selected ecological receptors at these sites. A weight-

of-evidence approach, including site-specific observations of vegetative cover, live-ttapping to 

characterize small mammal populations, extensive evaluation of the ecological and toxico

logical literature, food web modeling of exposure point concentrations, and chemical analysis 

of chemicals of concem levels in animal and plant tissues, was used to estimate risks posed 

by site-related contaminants to selected ecological receptors. This assessment was designed 

to be conservative and is likely to overestimate actual receptor exposure levels. Therefore, 

risk characterization may indicate that an ecological receptor is at risk from exposure to a 

contaminant, when in fact no actual impact has occurred or is occurring. The conclusions 

that follow address only the affected OU-1 sites and exclude FT-02, SD-09, and ST-12. 
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5.5.2 Conclusions 
A summary of problem formulation results for all OU-1 sites appears in Table 5-37. 

Conceptual modeling segregated study sites into two groups: those requiring further risk 

characterization and those lacking one or more of the components required for exposiu-e to 

occur. 

Study site RW-11 was excluded from further consideration due to a lack of identified 

chemicals of concem and complete exposure pathways. Study site SS-01 was excluded due 

to a lack of potential receptors. Study sites ST-05, ST-06, ST-07, and ST-08 were excluded 

due to a lack of complete exposure pathways and ecological receptors. Although study sites 

Fr-03 and SD-10 have chemicals of concem, receptors, and complete pathways, on-going 

maintenance mowing has a greater adverse impact on ecological receptors than the limited 

number of chemicals of concem present at these sites. These sites were excluded from 

further consideration for this reason. 

It was determined that invertebrate and vertebrate receptors extant in, near or transiting study 

sites DP-13 and LF-04 could be experiencing acute or chronic toxic effects due to 

contaminants in soils or surface water. These sites were carried forward for risk character

ization. 

5.5.2.1 Pesticide Burial Area (DP-13) 
At DP-13, sources of all chemicals of concem have been removed. The pesticides detected 

have a potential to bioaccumulate from abiotic media and food items to levels harmful to 

higher trophic level receptors. However, the frequency of detection was only 5 percent for 

botii DDE and dieldrin, suggesting that the extent of contamination, and thus opportunities for 

exposure, is low. 

Infonnation obtained from the weight-of-evidence approach suggests that bioaccumulation or 

biomagnification has not been occurring to the extent that harmful chemicals of concem 

levels were reached in indicator species. No estimated dietary concentrations of chemicals of 

concem exceeded acceptable levels for any indicator species. Chemical analyses did not 

identify significant differences in cotton rat, woodrat, or plant tissue levels of antimony, 

dieldrin, or 4,4'-DDE between samples collected near DP-13 and at a reference area. No 

adverse effects were observed directiy during the site surveys. 
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Table 5-37 

Summary of Problem Formulation Results for OU-1 Sites 

STUDY 
SITE 

DP-13 

FT-03 

LF-04 

RW-11 

SD-10 

SS-01 

ST-05 
ST-06 
ST-07 
ST-08 

COCs 
PRESENT? 

yes 

few 

yes 

no 

few 

yes 

few 

RECEPTORS 
AVAILABLE? 

yes 

yes 

yes 

yes 

yes 

no 

no 

COMPLETE 
EXPOSURE 
PATHWAYS? 

yes 

yes 

yes 

no 

yes 

yes 

no 

COMMENTS/ 
RECOMENDATIONS 

numerous potential receptors present; COCs include 
pesticides; further risk characterization required 

limited number of COCs; on-going mechanical stress 
(mowing); exclude from further consideration 

numerous potential receptors present; COCs include 
pesticides; further risk characterization required 

removal and closure actions complete; no COCs present; 
exclude from further consideration 

limited number of COCs; on-going mechanical stress 
(nrxjwing); exclude from further consideration 

source removal complete; lacks habitat for receptors; exclude 
from further consideration 

removal and closure actions complete; no COCs present at 
surface; lacks habitat for receptors; exclude from further 
consideration 
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Based on the data presented, and taking into consideration the uncertainties inherent in this 

assessment, the probability for adverse ecological effects occurring at DP-13 was judged to be 

not significant. It can be concluded that alteration of habitat by direct mechanical stresses has 

had a more profound effect on this site than the chemicals of concem. This area has been 

remediated, and no further action is recommended. 

5.5.Z2 Landfill (LF-04) 
LF-04 is utilized by burrowing animals (primarily ground squirrels, rabbits, and rodents) 

living in intimate contact with contaminated soils. This type of contact facilitates the 

potential for bioaccumulation and subsequent biomagnification is of particular concem with 

regards to rodent predators such as raptors and coyotes. Information obtained from weight-

of-evidence methods suggests that actual intake is not occurring to the extent that harmful 

chemicals of concem levels were being reached in the indicator species. 

Chemical analyses did not identify significant differences in tissue levels of any metal or 

pesticide between cotton rat, woodrat, or plant tissue samples collected at LF-04 and at a 

reference area. Detectable levels of 4,4'-DDE were found in plant tissues collected at LF-04 

but not at levels statistically different from a reference area. It is not possible to completely 

exclude the possibility that small, isolated pesticide "hot spots" exist within or near LF-04. 

Whether any such hot spots might be due to site-related activities or from off-site agricultural 

operations would be difficult to determine. No adverse effects were observed directiy during 

the site surveys. 

When evaluating whether pentachlorophenol concentrations pose an unacceptable risk to the 

coyote and desert cottontail, ecological, as well as toxicological, factors should be taken into 

consideration. For example, actual intake is strongly influenced by an animal's mobility (the 

cottontail feeds in a foraging range of approximately 14.4 acres; the coyote's foraging range 

is approximately 1,162 acres, which takes in areas other than the landfill). As a result, these 

species may spend only a small proportion of their time actually foraging on die landfill. 

Based on the data presented, and taking into consideration the uncertainties inherent in this 

assessment, the probability for adverse ecological effects occurring at LF-04 are judged to be 

not significant. However, because of uncertainty regarding pesticide levels, it is suggested 

that some measures be taken to limit burrowing animal access to landflll materials. It can be 

concluded tiiat alteration of habitat by direct mechanical stresses has had a more profound 

effect on this site than the chemicals of concem. 
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5.5.2.3 Conclusion Summary 
Based on all available information at this time and taking into account the uncertainties 

addressed in the Baseline Ecological Risk Assessment and summarized in this section, all of 

the OU-1 sites do not pose significant ecological risk. 

5.6 Selection of Chemicals Requiring Remedial Action 
To determine which chemicals of potential concem found in OU-1 groundwater and soils 

required tiie evaluation and application of remedial technologies, media-specific criteria were 

developed. This determination identified which chemicals or metals would require remedia

tion to meet remediation goals. In performing this determination, the concentrations of 

chemicals/metals used were the 95 percent UCL concentrations defined during the risk 

assessment A sample UCL concentration calculation is presented in Appendix H to the 

OU-1 FS report. 

The groundwater criteria for determining chemicals/metals requiring remedial action to meet 

remediation goals are as follows: 

• Each chemical/metal with a upper confidence limit (UCL) concentration that did 
not exceed the remediation goal based on the applicable or relevant and appropriate 
requirements (ARAR), criteria to be considered (TBC) such as risk-based criteria, 
and maximum background values, was determined to not require remedial action. 

• Each chemical/metal resulting from well constmction material as explained in 
Appendix D of the FS report was eliminated because the associated data points do 
not represent the concenorations of these chemicals/metals (i.e., nickel, chromium, 
and zinc) in the aquifer. 

• Each chemical/metal with a UCL concentration and remediation goal below the 
detection limit was eliminated when there were no detections of the chemi
cal/metal. 

• Each chemical/metal with a UCL concentration above tiie respective limit but 
whose presence was due to activities extemal to OU-1 was determined to not 
require remedial action. This criterion relates directiy to nitrate levels as explained 
in Appendix E of the FS report. 

The soil criteria for determining chemicals/metals requiring remedial action to meet measur

able remediation goals are as follows: 
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" Each chemical/metal with an UCL conceiitration that did not exceed the 

remediation goal based on risk-based TBCs was determined not to require remedial 
action. 

• Each chemical/metal with a UCL concentration equivalent to or below background 
was determined not to require remedial action. 

• Each chemical/metal with a UCL concentration and remediation goal below the 
detection limit was eliminated when there were no detections of the chemi
cal/metal. 

• Each chemical/metal with a UCL concentration above the respective remediation 
goal but whose presence was determined to not be contamination in soil was deter
mined not to require remedial action. This criterion relates directiy to the presence 
of several chemicals/metals that were determined to be laboratory or sample 
collection related as explained in Section 1.3 of die OU-1 FS report. 

Additional sampling was conducted in September 1993 to determine site-specific background 

concentrations for inorganic constituents in soils. These values, presented in Table 4-1, 

confirm and supplement the previously used U.S. Geological Survey (USGS) regional soils 

data. 

Sections 5.6.1 through 5.6.10 summarize the site-specific selection process for chemicals 

requiring treatment and present a rationale for excluding some chemicals from consideration 

in the remedial response process. This analysis provides die basis for conclusions about the 

need to implement remedial actions at each site. 

5.6.1 Landfill (LF-04) 

5.6.1.1 Groundwater 
The summary of this determination is presented in Table 5-38. The UCL concentration of six 

chemicals/metals in the LF-04 groundwater samples were above the known maximum 

background values and remediation goals selected in Appendix B: benzene, bis(2-ethylhexyl) 

phthalate, antimony, chromium, nickel, and nitrate. The chromium and nickel detected is 

attributed to well constmction materials and sampling methodology. The October 1993 24-

hour purge test confirmed that tiie elevated levels of nickel and chromium previously detected 

are not representative of the quality of the aquifer at LF-04, and therefore, remedial action is 

not presentiy required for groundwater. A detailed discussion of the chromium and nickel 

issue is presented in Appendix D of the OU-1 FS report. 
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Table 5-38 

Determination of Remedial Action for Chemicals of Potential Concern 
LF-04 Groundwater 

Williams Air Force Base 

(Page 1 of 2) 

Chemicals of 
Potential Concern 

Acetone 

Benzene 

Bis(2-Ethylhexyl) 
phthalate 

Bromide 

Bronx)dichloromethane 

Cartxin disulfide 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Antinx)ny 

Range or Value of 
Detection Limits 

(ng/L) 

10 

0.5-50 

4.0-30 

900 

0.5-5.0 

5.0 

0.5-26 

0.5-5.0 

0.5-25 

0.5-5.0 

18-60 

Background 
Range or Value 

(^g/L) 

NA** 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RG 
(ng/L) 

700 

5.0 

6.0 

NA 

100 

700 

5.0 

5.0 

1000 

3.2 

6.0 

UCL^ 
Concentration 

(^g/L) 

7.3 

17 

10 

1041 

0.44 

3.4 

5.6 

0.85 

1.1 

0.54 

23 

Basis for No Further Action 

UCL concentration is below RG 

UCL concentration and RG within detection limit 
range; only one value alxjve detection limit at 
Well LA-04; remaining LA-04 benzene values 
were nondetects 

UCL concentration and RG are within detection 
limit range. The three values alx)ve detection 
limit originate from early non-validated 
analyses. Recent sampling has not confinned 
the higher values. 

No toxicity infomiation available for developing 
an RG for this compound 

UCL concentration is below RG 

UCL concentration is below RG 

All concentrations atwve RG originate from 
eariy non-validated analyses. UCL 
concentration is equal to RG; common 
laboratory contaminant. Recent sampling has 
not confirmed the higher values. 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

RG below detection limit; only one value above 
detection limit range at Well W-12; remaining 
W-12 values were nondetects f^ ' ' ) 
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Table 5-38 

(Page 2 of 2) 

Chemicals of 
Potential Concern 

Beryllium 

Cadmium 

Chromium (Total) 

Copper 

Lead 

Manganese 

Nickel 

Nitrate (as N) 

Selenium 

Silver 

Zinc 

Uranium 

Range or Value of 
Detection Limits 

(ng/L) 

0.3-5.0 

2.0-5.0 

3.0-10 

2.0-30 

1.0-40 

1.0-20 

7.0-40 

50-600 

1.0-200 

3.0-70 

2.0-20 

0.0015 

Background 
Range or Value 

(ng/L) 

<1.0-7.0 

<1.0 

<1.0-12 

10-30 

10-14 

<1.0-20 

NA 

1,470-33,800 

ND-3.0 

NA 

<3.0-38 

NA 

RG 
(ng/L) 

<1.0-7.0 

5.0 

100 

1300 

15 

700 

100 

10,000 

50 

50 

1400 

20 

UCL« 
Concentration 

(ng/L) 

1.3 

3.0 

566 

18 

9.6 

60 

556 

31,460 

1.9 

6.6 

465 

0.0036 

Basis for No Further Action 

UCL concentration is within RG range 

UCL concentration is below RG 

Concentrations attributed to well construction 
materials and sampling methodology. Highest 
concentrations detected upgradient of landfill. 

UCL concentration is below the RG and is 
within background range 

UCL concentration is betow the RG and is 
within background range 

UCL concentration is below the RG 

Concentrations attributed to well construction 
materials and sampling methodology. Highest 
concentrations detected upgradient of landfill. 

UCL concentration within background range; 
elevated levels not due to landfill activities, 
extensive agricultural activities surround Base 

UCL concentration is below RG and is within 
background range 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is well below RG 

^UCL - Arithmetic mean of concentrations detected plus two standard deviations (95% confidence level) 
''NA - Not available or not used for comparison 
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All except one value reported for benzene was below the remediation goal. This value of 380 

)ig/L was detected at Well LA-04 in December 1990. Subsequent analyses from other 

samples from this well in later sampling rounds did not detect benzene. This one data point, 

therefore, does not represent the water quality in the aquifer at LA-04 and benzene was 

determined to not require remedial action to meet remediation goals. 

One bis(2-ethylhexyl)phthalate value of 10 p-g/L was reported from Well LA-03 in May 1991. 

All other values reported for this well were below the remediation goal. Bis(2-ethylhexyl)-

phthalate concentrations of 15 |Xg/L and 16 |ig/L were reported at Well LA-Ol in May 1991 

and January 1992, respectively. All other values reported for this well were below the 

remediation goal. One value of 150 |ig/L was reported at Well LA-04 in July 1989. All 

other values reported for this well were below the detection limit. These three values 

detected at these three wells, thus, do not characterize the aquifer near those wells. Bis(2-

ethylhexyl)phthalate was, therefore, determined to not require remedial action to meet remed

iation goals. 

All values except one for antimony were below the detection limit. This value of 106 ^g/L 

was detected in the shallow aquifer at upgradient Well LFOl-W-12 in October 1991. All of 

the remaining analyses on samples from this well both before and after October 1991 sample 

did not detect antimony. This one sample, therefore, does not characterize the aquifer near 

the well. Antimony, therefore, was determined to not require remedial action to meet 

remediation goals. 

As stated in Appendix E of the OU-1 FS report, the nitrate detected in groundwater was 

determined not to be related to landfill activities. Levels detected are within background 

range established in Appendix E of the OU-1 FS report Therefore, nitrate was determined 

not to require remediation to meet remediation goals. 

Consequentiy, based on this evaluation of data related to all chemicals of potential concem 

found in the LF-04 groundwater and summarized in Table 5-38, the groundwater within the 

vicinity of LF-04 does not require remediation to meet remediation goals and no further 

action is required. Quarterly sampling rounds will continue to monitor for the chemicals of 

potential concem until the selected remedy is implemented. Upon completion of the remedial 

action, long-term groundwater monitoring will be conducted on a semiannual basis (every 6 

months). 
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5.6.1.2 Soils 
The summary of this determination is presented in Table 5-39. The UCL concentrations of 

two constituents (beryllium and dieldrin) in the LF-04 soil samples were above the remedia

tion goals. Beryllium was detected in all ten samples collected and the UCL concentration is 

above the remediation goal of 1.5 mg/kg presented in Appendix B. Dieldrin was detected in 

eight of ten samples taken of surface soil samples at LF-04. The resulting UCL concentration 

is 0.105 mg/kg, which is above the remediation goal of 0.02 mg/kg as presented in Appendix 

B. Thercfore, remedial action is required at LF-04 to address the health risks associated with 

beryllium and dieldrin contamination in surface soil. 

Actual or threatened releases of hazardous substances from this site, if not addressed by 

implementing tiie response action selected in this ROD, may present an imminent and 

substantial endangerment to public health, welfare, or the environment. 

5.6.2 Fire Protection Training Area 1 (FT-03) 
This section is based on information discussed in Section 5.4.5 and Appendix A.1. 

5.6.2.1 Groundwater 
The summary of this determination is presented in Table 5-40. The UCL concentrations of 
all chemicals/metals, expect zinc, in the FT-03 groundwater samples were below the remedia
tion goals in Appendix B. 

Zinc was detected in three samples analyzed for this metal at concentrations from 780 to 
1,600 |Xg/L with a UCL concentration of 1,655 }ig/L, which is not significantiy above the 
groundwater remediation goals for zinc. The elevated levels of zinc are attributed to well 
constmction materials and are not representative of groundwater quality at FT-03 and no 
unacceptable risks are present under any scenario for this metal. This issue was discussed in 
the FS report. 

5.6.2.2 Soils 

The summary of tiiis determination is presented in Table 5-41. The UCL concentration of all 
chemicals/metals in the FT-03 soil samples were below the remediation goals in Appendix B, 
except for antimony. 

Three surface soil samples were collected and analyzed for VOCs, SVOCs, and primary 

pollutant metals during confirmatory sampling conducted in September 1993. The analytical 
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Table 5-39 
Determination of Remedial Action for Chemicals of Potential Concern 

LF-04 Surface Soils 
Williams Air Force Base 

Chemical of Potential 
Concern 

Alpha-chlordane 

Beta-BHC 

Bis(2-ethylhexyl) phthalate 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

1,4-Dichlorobenzene 

Dieldrin 

Di-n-butylphthalate 

Diethyl phthalate 

Gamma-chlordane 

Pentachlorophenol 

1,2,4-Trichlorobenzene 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Lead 

Nickel 

Thallium 

Zinc 

Range or Value of 
Detection Limits 

(mg/kg) 

0.0018-0.0072 

0.0018-0.0072 

0.35-3.5 

0.0035-0.014 

0.0035-0.014 

0.0035-0.014 

0.33-3.5 

0.0035-0.014 

0.35-3.5 

0.35-3.5 

0.0018-0.0072 

0.85-8.5 

0.33-3.5 

2.0 

1.0 

0.83-1.0 

2.0 

0.6 

8.0 

0.2-2.0 

4.0 

Background 
Range or Value 

(mg/kg) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.3-4.3 

1.0-1.6 

ND(<1) 

16.9-24.8 

10.4-19.4 

15.8-24.7 

ND (<2) 

ND (<4) 

RG 
(mg/kg) 

0.25 

0.18 

22.9 

1.34 

0.94 

0.94 

13.4 

0.02 

2,330 

22,000 

0.25 

2.67 

35.7 

78 

1.0-1.6 

14 

390 

55 

1,600 

5.48 

15.600 

UCL° 
Concentration 

(mg/kg) 

0.0025 

0.0041 

0.613 

0.0072 

0.064 

0.067 

0.673 

0.105 

0.67 

0.68 

0.0025 

1.666 

0.679 

5.2 

2.8 

0.84 

23 

54 

22 

0.17 

116 

Basis for No Further Action 

UCL concentration is bebw RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is betow RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

Requires remedial action to meet RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

Requires remedial action to meet RG 

UCL concentration is betow RG 

UCL concentration is below RG 

UCL concentration is betow RG 

UCL concentration is betow RG 

UCL concentration is betow RG 

UCL concentration is below RG 

NA=not available or not used for comparison. 
*UCL = arrthmetic mean of concentrations plus two standard deviations (95% confidence level). 
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Table 5-40 

Determination of Remedial Action for Chemicals of Potential Concern 
FT-03 Groundwater 

Williams Air Force Base 

Chemicals of Potential 
Concern 

Acetone 

CartDon disulfide 

Methylene chloride 

Toluene 

Cadmium 

Lead 

Zinc 

Range or Value 
of Detection 

Limits 
(ng/L) 

10.0 

5.0 

0.5-5.0 

1.0-5.0 

5.0 

1.0-5.0 

20.0 

Background 
Range or Value 

(ng/L) 

NA 

NA 

NA 

NA 

<1.0 

<10.0-14.0 

<3.0-38 

RG 
(ng/L) 

700 

700 

5 

1,000 

5.0 

15 

1,400 

UCL^ 
Concentration 

(ng/L) 

5.60 

2.80 

2.71 

1.57 

4.67 

6.78 

1,655 

Basis for No Further Action 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

Concentration is attributable to well construction 
materials, and not representative of aquifer. No 
unacceptable risks present for this compound 
under any scenario. 

NA=not available or not used for comparison. 
^UCL=arithmetic mean of concentrations plus two standard deviations (95% confidence level). 
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Table 5-41 

Determination of Remedial Action for Chemicals of Potential Concern 
FT.03 Soils 

Williams Air Force Base 

Chemical of Potential 
Concern 

Acetone 

Bis(2-ethylhexyl)phthalate 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Methylene chloride 

Methyl ethyl ketone 

Phenol 

Antimony 

Cadmium 

Lead 

Silver 

Zinc 

Range or Value of 
Detectfon Limits 

(mg/kg) 

0.01 

0.33 

0.33-1.0 

0.33-1.0 

0.33-1.0 

0.005-2.0 

0.010-10 

0.33 

0.06 

0.005 

0.003-10 

0.01 

0.02 

Background 
Range or Value 

(mg/kg) 

NA 

NA 

NA 

10,000 

NA 

NA 

NA 

NA 

ND (<12) 

ND (<1) 

10.4-19.4 

ND (<2) 

ND (<4) 

RG 
(mg/kg) 

5,490 

22.9 

2,470 

10,000 

13.4 

1.86 

742 

16,500 

31.3 

14 

55 

235 

15,600 

UCL^ 
Concentratton 

(mg/kg) 

0.007 

0.324 

0.603 

0.663 

0.703 

1.88 

4.87 

0.176 

34.11 

1.82 

12.3 

3.84 

58.16 

Basis for No Further Action 

UCL concentratton is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentratton is below RG 

UCL concentratton is equivalent to RG 

UCL concentratton is below RG 

UCL concentratton is below RG 

September 1993 soil sampling confirms that 
antimony is not present in surface soil. See Section 
1.3.3.1 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

NA=not available or not used for comparison 
^UCL=arithmetic mean of concentrations plus two standard deviations (95% confidence level). 
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results confirm that the isolated detections of antimony in early 1989 were analytical 

anomalies, and therefore antimony is not a concem at tiiis site. 

5.6.3 Northwest Drainage Ditch (SD-10) 

5.6.3.1 Groundwater 
Groundwater at this site was not monitored because tiiere was no indication or evidence of a 
pathway to groundwater from suspect soils. Thercfore, chemicals of potential concem for 
SD-10 groundwater do not require identification. 

5.6.3.2 Soils 
The summary of this determination is presented in Table 5-42. The UCL concentrations of 

all chemicals/metals, except chloroform, in the SD-10 soil samples were below the remedia

tion goals presented in Appendix B. Chloroform was detected only in the 1986 AV Stage 2 

boring samples. These 1986 data were not validated. Chloroform was not detected during 

the 1989 confirmatory sampling that was initiated due to a wide range of organic contami

nants detected during the AV sampling activities. Based on the new data, the unvalidated 

1986 data do not appear to represent any chloroform contamination in the SD-10 soils, and 

remediation of SD-10 soils to meet remediation goals for chloroform is unwarranted. 

5.6.4 Radioactive Instrumentation Burial Area (RW-11) 
No further action is required at this site because a removal action completed in December 

1992 eliminated the source of potential contamination. Confirmatory soil sampling and 

analysis has verified that levels of radioactivity are within background ranges. Groundwater 

at this site was not monitored because there was no indication or evidence of a pathway to 

groundwater from suspect soils. Therefore, chemicals of potential concem for RW-11 

groundwater do not require identification. 

5.6.5 Pesticide Burial Area (DP-13) 

5.6.5.1 Groundwater 
Groundwater at this site was not monitored because there was no indication or evidence of a 

pathway to groundwater from suspect soils. Therefore, chemicals of potential concem for 

DP-13 groundwater do not require identification. 

KN/1385WP1385.5/04-13-94/D5 5 - 2 9 



Table 5-42 

Determination of Remedial Action for Chemicals of Potential Concern 
SD-10 Soils 

Williams Air Force Base 

Chemicals of Potential 
Concern 

Acetone 

Bis(2-ethylhexyl)phthalate 

Chloroform 

Methylene chtoride 

Phenol 

Toluene 

Antimony 

Arsenic 

Beryliium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Range or Value of 
Detectton Limrts 

(mg/kg) 

0.01 

0.34-0.73 
I f * 

0.005-1.0 

0.005-1.0 

0.001-0.73 

0.005-2.0 

1.0-1.5 

2.0-3.0 

0.01-2.0 

0.4-2.0 

0.7-2.0 

0.6-5.0 

1.0-4.0 

0.1-0.2 

2.0-11 

0.7-3.0 

0.2-4.0 

Background 
Range or Value 

(mg/kg) 

NA 

NA 

NA 

NA 

NA 

NA 

ND(<12) 

2.3-4.3 

1.0-1.6 

ND(<1) 

16.9-24.8 

ND (<5) 

10.4-19.4 

ND (<0.2) 

15.6-24.7 

ND (<2) 

ND (<4) 

RG 
(mg/kg) 

5,490 

22.9 

0.22 

5.5 

16,500 

11,000 

31.3 

78 

1.0-1.6 

14.0 

390 

2,900 

55 

23.5 

1,600 

235 

15,600 

UCL* 
Concentration 

(mg/kg) 

0.018 

5.89 

0.74 

1.38 

0.171 

0.85 

6.1 

1.7 

0.95 

0.61 

19 

1 

19 

0.08 

16 

1.3 

85.21 

Basis for No Further Action 

UCL concentration is betow RG 

UCL concentration is below RG 

Data not representative; only detected in non-
validated 1986 sampling round and not in 
subsequent cxinfirmatory sampling round in 1989 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is betow RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is beiow RG 

UCL concentration is below RG 

NA=not available or not used for comparison 
*UCL=arrthmetlc mean of concentrations plus two standard deviations (95% confidence level). 
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5.6.5.2 Soils 
No further action is required at this site because a removal action completed in May 1991 eli

minated the source of contamination. Potential healtii risks remaining at the site, quantified 

during the risk assessment and presented in Table 5-31, are all within acceptable limits. 

5.6.6 Hazardous Materials Storage Area (SS-01) 

5.6.6.1 Groundwater 
Groundwater at this site was not monitored because there was no indication or evidence of a 

pathway to groundwater from suspect soils. Therefore, chemicals of potential concem for 

SS-01 groundwater do not require identification. 

5.6.6.2 Soils 
The determination of chemicals requiring remedial action to meet remediation goals for this 

site is presented in Table 5-43. The UCL concentrations of all chemicals/metals in the SS-01 

soil samples were below the remediation goals as presented in Appendix B, Therefore, 

remedial action is not required at SS-01 to meet remediation goals, and no further action is 

required at this site. 

5.6.7 USTs at Building 789 (ST-05) 

5.6.7.1 Groundwater 
Groundwater at this site was not monitored because there was no indication or evidence of a 

pathway to groundwater from suspect soils. Therefore, chemicals of potential concem for 

ST-05 groundwater do not require identification. 

5.6.7.2 Soils 
No further action is required at this site because a removal action was conducted in December 
1990 and confirmatory soil sampling and analysis performed in September 1991 verified that 
all residual health risks associated with this site are within acceptable limits. The residual 
health risks were quantified during tiie risk assessment and are presented in Table 5-33. 

<3 
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Table 5-43 

Determination of Remedial Action for Chemicals of Potential Concern 
SS-01 Soils 

Williams Air Force Base 

Chemtoal of Potential 
Concern 

Acetone 

Di-n-butylphthalate 

Diethyl phthalate 

Ethyl benzene 

Methylene chloride 

Xylenes 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Silver 

Zinc 

Range or Value of 
Detectton Limits 

(mg/kg) 

0.01-0.012 

0.002-2.738 

0.001-1.369 

0.01-1.0 

0.01-1.0 

0.01-2.0 

2.0 

0.01-1.0 

0.40-67 

0.7-2.0 

0.60-5.0 

0.6-4.0 

2.0-8.0 

0.70-2.0 

0.2-4.0 

Background 
Range or Value 

(mg/kg) 

NA 

NA 

NA 

NA 

NA 

NA 

2.3-4.3 

1.0-1.6 

ND(<1) 

16.9-24.8 

ND (<5) 

10.4-19.4 

15.6-24.7 

ND(<2) 

ND (<4) 

RG 
(mg/kg) 

5,490 

2,330 

22.000 

4,940 

32.4 

85,600 

78 

1.0-1.6 

14.0 

390 

2,900 

55 

1,600 

235 

15,600 

UCL" 
Concentratton 

(mg/kg) 

0.0065 

0.134 

0.089 

0.691 

2.819 

1.548 

2.0 

1.1 

2.1 

23 

42 

16 

20 

1.3 

61.0 

Basis for No Further Action 

UCL concentration is betow RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is wrthin RG and background ranges 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is betow RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

NA=not available or not used for comparison 
*UCL=arrthmetic mean of concentrations plus two standard deviations (95% confidence level). 
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5.6.8 USTs at Building 725 (ST-06) 

5.6.8.1 Groundwater 
Groundwater at this site was not monitored because there was no indication or evidence of a 

pathway to groundwater from suspect soils. Therefore, chemicals of potential concem for 

ST-06 groundwater do not require identification. 

5.6.8.2 Soils 
No further action is required at this site because a removal action was conducted in December 
1990 and confirmatory soil sampling and analysis performed in September 1991 verified that 
all residual health risks associated with this site are within acceptable limits. The residual 
health risks were quantified during the risk assessment and are presented in Table 5-34. 

5.6.9 USTs at Building 1086 (ST-07) 

5.6.9.1 Groundwater 
Groundwater at this site was not monitored because there was no indication or evidence of a 

pathway to groundwater from suspect soils. Therefore, chemicals of potential concem for 

ST-07 groundwater do not require identification. 

5.6.9.2 Soils 
No further action is required at this site because a RCRA partial closure action was performed 

in 1987 and confirmatory soil sampling and analysis performed in September 1991 verified 

that all residual health risks associated with the site are within acceptable limits. The residual 

healtii risks were quantified during the risk assessment and are presented in Table 5-35. 

5.6.10 USTs at Building 1085 (ST-08) 
A RCRA partial closure action was performed at this site resulting in recommendations that it 
be considered as part of the OU-1 FS rcport. 

5.6.10.1 Groundwater 
Groundwater at this site was not monitored because there was no indication or evidence of a 

patiiway to groundwater from suspect soils. Therefore, chemicals of potential concem for 

ST-08 groundwater do not require identification. 
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5.6.10.2 Soils 
The determination of chemicals requiring remedial action to meet remediation goals for this 

site is presented in Table 5-44. The UCL concentrations of all chemicals/metals in the ST-08 

soil samples were below the remediation goals presented in Appendix B except antimony. 

The removal action performed in 1990 eliminated die only significant exposure pathway 

identified during the risk assessment (incidental ingestion of soil) to potential receptors. 

Therefore, remedial action is not required at ST-08 to meet remediation goals, and no further 

action is required. 
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Tab.y5-44 

Determination of Remedial Action for Chemicals of Potential Concern 
ST-08 Soils 

Williams Air Force Base 

(Page 1 of 2) 

Chemical of Potential 
Concern 

Acetone 

Benzoic acid 

Benzyl alcohol 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Di-n-butyl phthalate 

Diethyl phthalate 

Methylene chloride 

4-Methylphenol 

Phenanthrene 

Tetrachloroethene 

Xylenes 

Antimony 

Cadmium 

Chromium 

Copper 

Range or Value of 
Detection Limits 

(mg/kg) 

0.01-6.3 

1.6-1.9 

0.33-0.39 

0.33-0.39 

0.33-0.39 

0.33-0.39 

0.33-0.39 

0.005-3.1 

0.33-9.9 

0.33-0.39 

0.005-3.1 

0.005-3.1 

12-15 

1.0-2.0 

2.0-3.0 

5.0-8.0 

Background 
Range or Value 

(mg/kg) 

NA 

NA 

NA 

NA 

0.078-0.64 

NA 

NA 

NA 

NA 

0.048-0.14 

NA 

NA 

ND (<12) 

ND (<1) 

16.9-24.8 

ND (<5.0) 

RG 
(mg/kg) 

5,490 

110,000 

8,240 

22.9 

34 

2.330 

22,000 

75.8 

NA 

NA 

12.6 

110,000 

31.3 

14.0 

390 

2.900 

UCL^ 
Concentration 

(mg/kg) 

0.475 

1.079 

0.305 

1.026 

0.283 

0.186 

0.088 

0.026 

3.368 

0.43 

0.303 

4.3 

43 

3.2 

58 

27 

Basis for No Further Action 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentraiion is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

No toxicity information is available for 
developing an action level for this compound 

No toxicity infonmation is available for 
developing an action level for this compound 

UCL concentration is below RG 

UCL concentration is below RG 

Antimony contamination was removed during 
initial removal action 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 
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Tabie 5-44 

(Page 2 of 2) 

Chemical of Potential 
Concern 

Lead 

Nickel 

Zinc 

Cyanide 

Range or Value of 
Detection Limits 

(mg/kg) 

1.0-2.0 

8.0-10 

4.0-5.0 

0.47-1.0 

Background 
Range or Value 

(mg/kg) 

10.4-19.4 

15.6-24.7 

ND (<4) 

NA 

RG 
(mg/kg) 

55 

1,600 

15.600 

1,560 

UCL^ 
Concentration 

(mg/kg) 

45 

42 

124 

1.2 

Basis for No Further Action 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

UCL concentration is below RG 

NA=not available or not used for comparison 
*UCL=arithmetic mean of concentrations plus two standard deviations (95% confidence level). 
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6.0 Description of Alternatives 

Under CERCLA, a process has been established to develop, screen, and evaluate appropriate 

remedial altematives. A wide range of cleanup options were considered for remedial action 

at LF-04. Remedial altematives were not develoi)ed for sites other than LF-04 because the 

Landfill is the only site requiring remedial action. 

The initial process options considered during the preliminary screening process are presented 

in Figure 6-1. The process options were evaluated, and retained or eliminated from further 

consideration on the basis of technical feasibility. Figure 6-1 presents the rationale for 

eliminating process options. 

A second screening step was then performed to evaluate the remaining process options on the 

basis of implementabiUty, effectiveness, and cost. The result of the screening process was 

intended to select one representative process option for each technology type for detailed 

analysis. The secondary screening was a two-step process. First, the process options retained 

from preliminary screening were ranked according to the previously mentioned three criteria 

to eliminate those options that were obviously inappropriate. The results of this step are 

presented in Figure 6-2. The process options that remained after step one, shown in Table 6-

1, were then subjected to a more detailed evaluation based on the three criteria. After this 

evaluation was completed, the following two altematives for LF-04 surface soUs were retained 

for detailed analysis: 

• Altemative A - No action 

• Altemative B - Institutional action and capping. 

These altematives were developed based on site-specific needs and evaluated using the nine 

criteria developed by EPA to address CERCLA requirements. The evaluation criteria 

presented in Figure 6-3 are used to determine the most appropriate altemative. The foUowing 

sections present detailed descriptions of the two remedial altematives for surface soils at 

LF-04. 
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General 
Response 

Action 

No Action M: 
Technology Type 

N/A >-r 

Process Option 
Assessment -

Technical 
Implementability 

N/A 

Comments 

institutional Act ion 

Containment 

Removal/Disposal 

>-c 

3-C 

Containment/Treatment 

-£ 

T-T 

Access Restrictions 

Capping 

Capping 

In Situ Treatment 

Excavation 

Off-Site Disposal 

jOiirSite Dispjosal • 

> 

D-C 

i-L 

Deed Restrictions 

Fencing, Signs 

Permeable Layer Cap 

Impermeable Layer Cap 

Permeable Layer Cap 

impermeable Layer Cap 

Soil JFIuahing 

Soil Vapor Extraction 

Steam/Air Stripping 

0)(idation 

Vitrif ication 

Inorganic Stabilization 

Radio Frequency Heating 

Bioremediation 

Conventional Excavation 

Non-RCRA Landfill 

RCRA Facility 

SNbn^RCRAILindfili; 

Not an effective treatment for dieldrin. No practical receptor 
for flushing agent. 

Not applicable for surface soil application or for contaminants 

w i th low vapor pressures. 

Not applicable for surface soil application or for contaminants 
w i th low vapor pressures. 

Not an effective treatment for dieldrin or beryll ium. 

Not applicable for organic contaminants. 

Not applicable for organic contaminants. 

Not an effective treatment for beryll ium. 

Beryllium is not biodegradable. 

No such facility exists. 

KN/FIGB-i J-25-94/F 
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General 
Response 

Action Technology Type 

Process Option 
Assessment -

Technical 
Implementability Comments 

Removal/Treatment/Disposal 

Excavation 

Physical Treatment 

Chemical; Treatrnent: 

Stabilization: 

Thermal Treatment 

BiotreattTient 

Off-Site Disposal 

On-Site Disposal 

3-C 

T-C 

Conventional Excavation 

Soil Washing 

Oxidation: 

• F'hbtolysis 

Inorgaiiic-B^^ed 

::Vitriflcatiori 

Thermal Desorption 

Incineraton 

LahdiFarmirrg 

Soil Pile 

Non-RCRA Landfill 

RCRA Facility 

Non-RCRA: Landfill; 

In Race Replacement 

Not an effective treatment for dieldrin or beryllium. 

Not an effective treatment for dieldrin or beryllium. 

Not applicable for organic contaminants. 

Not applicable for organic contaminants. 

Beryllium is not bicxJegradable. 

Beryllium is not biodegradable. 

No such facil ity exists. 

J - Technology or process option that has been screened out. 

KN/FIG8-1.XLS/2-25-94/F Figure 6-1(Cont). Initial Screening of Technologies and Process Options for Soil at LF-04 



General 
Response 

Action 

No Action 

Institutional Action 

Containment 

Removal/Disposal 

Removal/Treatment/Disposal j -

Technology Type Process Opt ion 

N/A K N/A 

Access Restrictions 
Deed Restrictions 

Fencing, Signs 

Capping 
Permeable Laver Cap 

Lj Impermeable Layer Cap 

Excavation HI Conventional Excavation' 

Off-Site Disposal 
rC Non-RCRA Landfill 

RCRA Facilitv 

Excavation |—| Conventional ExcavatiorT 

Physical Treatment H Soil Washing 

Thermal Treatment 
Thermal Desorption 

Incineraton 

Off-Site Disposal 
Non-RCRA Landfill 

RCRA Facilitv 

On-Site Disposal ~|-| In Place Replacement \ 

Inst i tut ional 
Implementabi l i ty 

Easily Implementable 

Easily Implementable 

Easily Implementable 

Easily Implementable 

Implementable 

Implementable with Difficulty 

Implementable with Difficulty 

Implementable but Soil is Not a 
RCRA Waste 

Implementable with Difficulty 

Implementable with Difficulty 

Implementable with Difficulty 

Implementable with Difficulty 

Implementable 

Implementable 

Implementable with Moderate 
Difficulty 

Effect iveness 
in Meet ing RAOs 

Not Effective 

Somewhat Effective 

Somewhat Effective 

Not Effective 

Effective 

Very Effective 

Somewhat Effective 

Somewhat Effective 

Very Effective 

Effective 

Somewhat Effective 

Somewhat Effective 

Somewhat Effective 

Somewhat Effective 

Somewhat Effective 

Cost 

Low 

Low 

Low 

Low to 
Moderate 

Moderate 

Low 

Low 

Moderate 

High 

High 

High 

High 

Low 

Moderate 

Low 

J - Process Option Retained 
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Table 6-1 

LF-04 Soil Alternatives for Inclusion in the Screening Process 
Williams Air Force Base 

Alternative 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

Description 

No action 

Instituttonal actton 

Excavation and off-site disposal 

Capping 

On-site incineration 

Soil washing 
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THRESHOLD CRITERIA 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Requires the assessment of alternatives to determine how they will 
provide human health and environmental protection from the risks 
present at a site by eliminating, reducing or controlling the 
hazardous material detected during the Remedial Investigation. 

COMPLIANCE WITH ARARs 
Requires the assessment of alternatives to 
determine how they meet the requirements 
under federal environmental laws and state 
environmental or facility siting laws. 

PRIMARY BALANCING CRITERIA 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
This criterion requires the evaluation of residual 
risks remaining at a site after completion of the 
remedial action. 

SHORT-TERM EFFECTIVENESS 
This criterion evaluates a remedial 
alternative's impact on human health and 
the environment during implementation. 

REDUCTION OF TOXICITY. MOBILITY, AND VOLUME 
This criterion addresses the statutory preference for selecting 
remedial actions that permanently and significantly reduce the 
toxicity, mobility, or volume of hazardous substances at a site by 
evaluating the extent to which this is achieved by each alternative. 

IMPLEMENTABILITY 
This criterion evaluates both the 
technical and administrative feasibility 
of implementing an alternative including 
the availability of key services and 
material required during its implementation. 

COST 
Under this criterion, capital costs, 
annual operation and maintenance 
costs and the net present value of 
capital O&M costs are assessed for 
each alternative. 

MODIFYING CRITERIA 

STATE ACCEPTANCE 
This criterion addresses the statutory requirement for 
substantial and meaningful state involvement. 
Evaluation of this criterion is conducted by U.S. EPA and 
addressed during development of the Record of Decision. 

COMMUNITY ACCEPTANCE 
This criterion assesses the community's apparent 
preference for, or concerns about, the remedial 
alternatives. This process is conducted by U.S. EPA and 
addressed during development of the Record of Decision. 
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6.1 Alternative A - No Action 

6.1.1 Major Components of the Remedial Alternative 
The no-action altemative is included in accordance with the NCP to serve as a baseline for 

comparison with the other altematives. This altemative would leave approximately 59,000 

cubic yards of contaminated surface soils and an undetermined volume of buried landfill 

wastes in place with no additional means to prevent accidental exposure or erosion. Surface 

soils are contaminated with dieldrin at concentrations of 0.0045 to 0.25 mg/kg and beryllium 

at concentrations of 1.8 to 3.8 mg/kg. The altemative does include armual soil monitoring 

and semiannual (every 6 months) groundwater moiutoring for specified chemicals of potential 

concem, and maintenance of all associated monitoring equipment. 

6.1.2 Source Treatment Component 
The altemative incorporates no treatment component that would result in a permanent 

reduaion of the toxicity or volume of contaminants in the surface soils. 

6.1.3 Source Containment Component 
This altemative incorporates no containment component that would restrict the migration of 

contaminants from the surface sods. 

6.1.4 Groundwater Component 
The remedial altemative does not incorporate a groundwater extraction and treatment 

component. 

The remedial altemative does provide for institution of a 30-year groundwater monitoring 

program with data collected and analyzed semiannually to ensure the protection of public 

health and the environment by confirming that groundwater quality is not being adversely 

affected by potential leachate migration from the landfill. A detection monitoring program 

will be established in accordance with the requirements of 40 Code of Federal Regulations 

(CFR) 264.98 to analyze for waste constiments and indicator parameters to pennit detection 

and measurement of hazardous constituents in the uppermost aquifer at the point of compli

ance. The chemicals of potential concem at LF-04 wUl comprise the baseline list of 

hazardous constituents to be monitored. Constituents may be added to or removed from this 

list in the remedial design/remedial action (RD/RA) phase. 
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The groundwater monitoring program will utilize sampling and analytical methods that are 

appropriate for groundwater sampling and that accurately measure the hazardous constituents 

in groundwater samples. Because certain well constmction materials (i.e., chromium and 

nickel) have been determined to produce analytical results not indicative of the contamination 

at the site, the sampling methodology wiU be assessed and modified to ensure representative 

results. 

The groundwater detection monitoring program wiQ comply with the requirements of 40 CFR 

264.91-100, Subpart F. Semiannual groundwater monitoring data and analyses wiU be 

provided to the regulatory agencies. The details of the groundwater monitoring program, such 

as the point of compliance and the location of compliance and background monitoring weUs 

wiU be determined during the RD/RA phase. 

6.1.5 General Components 
No institutional controls wdl be utilized in the implementation of this altemative. Surface 

soils at the landfill wdl be sampled annually and analyzed for chemicals of potential concem. 

There are no implementation requirements of concem for this altemative. 

The initial risk in implementing the remedial altemative is very low because no remedial 

action wUl be taken at the site that could create potential exposures. 

The residual risk for this altemative is higher than for any other altemative because no action 

wdl be taken to reduce or eliminate pK)tential current or future exposures to surface and 

subsurface soil contamination by containment or treatment. The lack of any erosion control 

measures could potentially result in migration of contaminants by windblown fugitive dust or 

storm water runoff, and fiiture exposures to buried landfUl wastes. Long-term groundwater 

monitoring is required to ensure that the buried landfill wastes left in place do not impact 

groundwater. 

6.1.6 Cost 
The estimated present worth cost for semiannual monitoring and maintenance for 30 years 

and 5-year reassessments is $505,000. Annual operation and maintenance (O&M) costs, 

primarily for monitoring and maintenance, are $54,000. There are no initial capital costs. 
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6.2 Alternative B - Institutional Action and Capping 

6.2.1 Major Components of the Remedial Alternative 
The major features of this altemative include: constmcting a permeable cap over the 

contaminated surface soils; installing an interceptor trench around the perimeter of the capped 

area; erecting a fence around the perimeter of the interceptor trench; implementing land-use 

restrictions; and performing 30-year postclosure care, including landfill cover maintenance, 

annual sod monitoring and semiannual groundwater monitoring for specified chemicals of 

potential concem, and maintenance of all necessary monitoring equipment. The installation of 

a cap wUl leave approximately 59,000 cubic yards of contaminated surface soils and an 

undetennined volume of buried landfill wastes in place and, therefore, involves no excavation 

of contaminated surface sods. Surface sods are contaminated with dieldrin at concentrations 

of 0.0045 to 0.25 mg/kg and beryllium at concentrations of 1.8 to 3.8 mg/kg. 

6.2.2 Source Treatment Component 
The altemative incorporates no treatment component that would result in the permanent 

reduction of the toxicity or volume of contaminants in surface sods. 

6.2.3 Source Containment Component 
The containment component of the remedial altemative consists of the landfill cap. The 

purpose of the cap is to provide protection against human health risks associated with the site. 

The chemicals of potential concem present in surface soils at concentrations above final 

remediation goals are dieldrin and beryllium. The cap addresses this health risk by 

eliminating the exposure pathways to potential receptors identified during the baseline risk 

assessment: dermal contact with sod, incidental ingestion of sod, and inhalation of fugitive 

dust. 

The remedial altemative wiU comply with ARARs conceming cap design and constmction as 

stated in the following requirements presented in 40 CFR 264.310: 

• Provide long-term minimization of migration of liquids through the capped area. 

• Function with minimum maintenance. 

• Promote surface drainage and minimize erosion or abrasion of the cover. 

• Accommodate settiing and subsidence so that the cover's integrity is maintained. 
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• Restrict postclosure use of property as necessary to prevent damage to the cover. 

• Prevent run-on and nmoff from damaging cover. 

• Provide postclosure care for 30 years, including landfill cover maintenance, 
annual soil monitoring, semiannual groundwater monitoring, and maintenance of 
associated monitoring equipment. 

A preliminary cap design proposed during the FS is presented in Figure 6-4. The cap design 

consists of a layer of leveling fill, an additional 24-inch sod cover and finally a 12-inch 

mbblized concrete layer. The initial application of fiU would be installed to level the surface 

of the landfill area, which is uneven due to subsidence of the buried wastes. The 24 inches 

of soil placed after the leveling fiU would be graded to prevent erosion from stormwater run-

on and promote drainage of incident stormwater. The placement of the mbblized concrete 

would discourage human intmsion and provide long-term protection of the sod cover by 

minimizing erosion or abrasion of the sod cover, accommodating settiing and subsidence 

without compromising the protective nature of the cap, and preventing stormwater runoff 

from damaging the sod cover. The proposed cap design would require minimum mainte

nance. Although the proposed design wUl not minimize the migration of liquids through the 

capped area due to its permeable nature, this requirement is not a significant consideration for (̂  J 

this site because the climate of the area is such that effective precipitation (precipitation that 

can reach the water table) is negligible. 

An interceptor trench would be constmcted aroimd the perimeter of the landfiU cap to aid in 

the coUection and proper routing of any stormwater nmoff from the capped area. 

The landfill cap would be maintained for 30 years as required in 40 CFR 264.310. 

The preliminary cap design may be modified during the remedial design process, but any 

changes must result in a design that complies with the intent of the ARARs previously 

discussed. 

6.2.4 Groundwater Component 
The remedial altemative does not incorporate a groundwater extraction and treatment 

component. The RI/FS process determined that there were currentiy no chemicals of potential 

concem in groundwater with concentrations in excess of final remediation goals. Current 
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potential health risks associated with aU exposure pathways were found to be within accept

able levels (ILCR less dian 1 x 10"̂  and HI less than 1). 

The remedial altemative does provide for institution of a 30-year groundwater monitoring 

program, with data coUected and analyzed semiannuaUy, to ensure the protection of public 

health and the environment by confirming that groimdwater quaUty is not being adversely 

affected by potential leachate migration from the landfiU. A detection monitoring program 

wiU be established in accordance with the requirements of 40 CFR 264.98 to analyze for 

waste constiments and indicator parameters to permit detection and measurement of hazardous 

constituents in the uppermost aquifer at the point of compliance. The chemicals of potential 

concem at LF-04 wiU comprise the baseline list of hazardous constituents to be monitored. 

Constituents may be added to or removed from this list in the RD/RA phase. 

The groundwater monitoring program wiU utdize sampling and analytical methods that are 

appropriate for groundwater sampling and that accurately measure the hazardous constiments 

in groundwater samples. Because certain weU constmction materials (i.e., chromium and 

nickel) have been determined to produce analytical results not indicative of the contamination 

at the site, the sampling methodology wdl be assessed and modified to ensure representative 

results. 

The groundwater detection monitoring program wUl comply with the requirements of 40 CFR 

264.91-100, Subpart F. Semiannual groundwater monitoring data and analyses wdl be 

provided to the regulatory agencies. The detads of the groundwater monitoring program, such 

as the point of compUance and the location of compliance and background monitoring weUs, 

wdl be determined during the RD/RA phase. 

6.2.5 General Components 
The foUowing institutional controls wdl be utilized as a part of the remedial altemative: 

• A fence wdl be erected around the perimeter of the landfiU interceptor trench 
and signs posted to notify potential land users of the presence of the cap cover
ing the contaminated surface sods and buried landfdl waste. 

• Land-use restrictions wdl be implemented to protect the integrity of the landfill 
cover and the operation of the groundwater monitoring system. 

The major implementation concem for this altemative is the abUity of the landfiU area to [ ) 

withstand the traffic from the heavy equipment used during cap constmction. The landfiU 

KN/1385/WP1385.6/04-08-94/D8 6-6 



soUs have settied unevenly due to variable namre of the buried waste, and potential settiing 

C j should be morutored closely during remediation. Relocation of existing groundwater 

monitoring weUs should not be required, but they may need to be protected during backfiU 

placement and cap constmction. 

The irutial risk in implementing the remedial altemative is low because soU or waste materials 

wUl not be excavated, and no treatment is involved to generate air emissions or other 

treatment residuals. The grading work wUl disturb surface soUs with the potential to entrain 

and disperse contaminated soU particles into the air where workers could be exposed via 

inhalation. This risk can be reduced by: 

• Implementing appropriate dust control measures to minimize dust emissions 
• Training remediation workers 
• Using personal protection equipment for workers. 

Although the altemative does not result in permanent reductions in the volume or toxicity of 

contamination, the cap would eliminate the exposure pathways of concem and therefore aU 

current and future risks associated with the contaminated surface soUs. The cap wUl reduce 

the mobUity of contaminants in surface sods and some natural attenuation of the concentration 

of organic contaminants could occur over time. 

The implementation of the cap would result in 59,000 cubic yards of contaminated surface 

soU and an undetermined volume of buried landfiU wastes remaining in place. The fate and 

transport analysis presented in Section 4.2.2.1 concludes that given the depth to groundwater, 

the climate in the area, and the concentration and immobUe nature of the contaminants, it 

would be vutuaUy impossible for the contamination in the surface soUs to affect groundwater 

quality. Groundwater quality could be affected by potential leachate from the buried landfiU 

wastes, which is the principal residual risk associated with Altemative B. This residual risk 

would be addressed by the instimtion of a long-term groundwater monitoring program. The 

groundwater monitoring program would provide the necessary protection for human health 

and the environment by detecting contamination and permitting remedial action before 

potential receptors would be exposed. 

The altemative and aU its components wiU be reviewed every 5 years as required under 

CERCLA to ensure protection of public health and the environment. 
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6.2.6 Cost 
The estimated present net worth cost of this altemative is $3.25 miUion. The initial constmc

tion cost represents $2.77 miUion of this total, with the remaining cost contributed by 5-year 

reviews of contaminant levels and p>eriodic cap maintenance. The altemative includes 

semiannual groundwater monitoring and maintenance of aU associated equipment. The annual 

O&M costs are estimated to be approximately $50,000. The cap constmction is estimated to 

require 6 months to complete. 

\.. .:-
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7.0 Comparative Analysis of Alternatives 

The final phase in the evaluation of remedial altematives involves a comparison of the 

various altematives. The advantages and disadvantages of each altemative are reviewed 

relative to each of the nine EPA evaluation criteria presented in Figure 6-3. The foUowing 

sections present the evaluation process for the LandfiU (LF-04). None of the remaining nine 

sites in OU-1 require remedial action, and therefore, are not discussed in this section. For 

each evaluation criterion discussed, the apparent best altemative is identified first. Table 7-1 

summarizes the results of the remedial altemative evaluation process for LF-04. 

7.1 Overall Protection of Human Health and the Environment 
Altemative B wiU be protective of human health and the environment. The altemative wiU 

provide a barrier against exposure to contaminated surface soUs and would limit the potential 

for excavation or other soU disturbance activities that could result in receptors contacting 

surface soUs and buried landfUl wastes. In addition, the mbblized concrete layer would be 

difficult for humans to navigate and would also discourage intmsion. 

( j Altemative A wiU not control exposure to the contaminated surface soU or reduce the 

potential human health risk associated with exposure. In fact, the potential for exposure to 

the buried landfiU wastes or fugitive dust could increase due to natural erosion processes. 

Migration of the contaminants from surface soU to surface water via infiltration could 

adversely affect surrounding surface soUs or water quality. 

7.2 Compliance with Potential ARARs 
Alternative B wUl meet aU location- and action-specific ARARs Usted in Appendix C. 

EPA does not consider Altemative A to be a "remedial action" because no action is being 

taken. Therefore, the requirements of CERCLA Section 121 conceming ARARs do not 

apply, and ARARs are not identified. This altemative wiU only be evaluated to determine if 

it is protective of human health and the environment. 

7.3 Long-Term Effectiveness and Permanence 
Altemative B wUl provide long-term protection if the cap is maintained periodicaUy and if 

means are taken to avoid damage or removal of the cap. This altemative would restrict future 

V ^ property use and development, but even if die contaminated surface soUs were removed, this 
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Table 7-1 

Comparison of Cleanup Alternatives 
Williams Air Force Base 

Alternative 

Overall Protection of Human 
Health and the Environment 

Compliance with ARARs 

Long-Term Effectiveness and 
Permanence 

Reduces Toxicity, Mobility, or 
Volume 

Short-Term Effectiveness 

Implementability 

Cost (Present Worth) 

State Acceptance 

Community Acceptance 

Estimated Remedial Duration 
(Years) 

A. No Action 

Not protective 

Not applicable 

Not a pennanent solution 

No reduction 

Not effective 

Most implementable 

$0.51 M 

Acceptable 

Acceptable 

> 100 

B. Institutional Actions and 
Capping 

Protective -
provides bamer 

Complies 

Achieves a permanent and 
effective solution 

Reduces mobility - Toxicity 
and voiume are not affected 

Effective 

Easily Implementable 

$3.32 M 

Acceptable 

Acceptable 

>30 

M - Million. 
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area would remain restricted due to buried landfill wastes. Because the contamination would 

not be removed or treated, there would be continuing p>otential liabUity because surface soU 

exposure could occur. 

Altemative A does not provide controls for reducing potential exposure to contaminants or 

long-term management measures. Remedial action objectives (RAO) may evenmaUy be met 

for dieldrin due to natural contaminant attenuation processes; however, no such natural 

attenuation would occur for beryUium. The potential for exposure to contamination could 

increase over time because surface contaminants could be transported by the wind as fugitive 

dust, and soU erosion could result in exposing buried landfUl wastes. 

7.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
Altemative B wiU not reduce toxicity or volume of the chemicals of potential concem 

because treatment is not accomplished. However, the cap would retard the mobUity of the 

contamination in the surface soUs. Minor reductions in the mass of some organic surface 

contamination may occur over time through natural attenuation processes. 

Altemative A wUl not reduce the toxicity, mobUity, or volume of contaminated surface soU. 

Minor reductions in the mass of some organic surface contamination may occur over time 

through natural attenuation processes. 

7.5 Short-Term Effectiveness 
There wUl be no additional short-term risk posed to the general public, workers, or the 

environment as a result of pursuing Altemative A. 

Altemative B could be designed and instaUed within 6 months of irutiating constmction. 

Risks to workers would be comparable to those normaUy encountered during constmction 

activities; however, there could be additional increased risk to workers from inhalation of 

fugitive dust, incidental ingestion, or dermal contact with the contaminated sods. Dust 

control should be employed to further reduce worker exposure to fugitive dusts. Implementa

tion risks to the general public or the environment during constmction would be negligible 

because excavation of contaminated surface soU would not be required. Traffic activity on 

top of LF-04 should be controUed to prevent the equipment required for backfUl and cap 

constmction activities from exposing buried landfUl wastes due to further differential settiing. 
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7.6 Implementability 
There wiU be no implementabUity concems for Altemative A. 

No special techniques, materials, or services would be required to implement Altemative B. 

The cap could be extended in the future if it were determined that contaminant concentrations 

exceeded remedial goals beyond the iititial area of the cap. Provisions for the addition of fUl 

soU are necessary due to the variable terrain at LF-04 to bring the landfiU up to grade for 

proper runoff prior to instaUation of the cap. The mbblized concrete would be fiimished from 

the HardfUl Area on the Base, an area used for storage of dismantled runway buUding 

materials. A portion of this material would be used on top of the soU cover to provide 

erosion control and to prevent intmsion. 

7.7 Cost 
The cost of the Altemative A consists of semiannual monitoring of surface soU and ground

water contaminant levels, plus a reassessment of conditions every 5 years. The estimated 

present worth cost is $505,000. There are no initial capital costs, but the annual O&M costs 

are approximately $54,000. 

The projected present worth cost of Altemative B is $3.25 miUion. The irutial constmction 

cost represents approximately $2.77 miUion of this total, with the remaining cost contributed 

by 5-year reviews of contaminant levels and periodic cap maintenance. This altemative also 

includes semiarmual groundwater monitoring. The annual O&M costs are $50,600. 

A cost estimate summary is presented in Table 7-2. DetaUed estimates are presented in 

Appendix D of this document. 

7.8 State Acceptance 
Upon signing of this OU-1 ROD, the State of Arizona concurs with the selected remedies for 

OU-1 sites. 

7.9 Community Acceptance 
Based on the level and type of comments received from the public conceming the preferted 

remedy for OU-1 sites, the pubUc concurs with the selected remedies for OU-1 sites. Chapter 

11.0 contains further information conceming comments received from the community. 
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Table 7-2 

Summary of Remedial Alternative Cost Estimates 
Williams Air Force Base 

Cost Component 
A 

No Action 
. 

B 
Capping 

Soil Action 

1. Capital costs 

2. Annual operating and maintenance 
costs (O&M) 

3. Present worth of O&M 

Total Present Worth 

$0 

$53,600 

$505,300 

$505,300 

$2,839,400 

$50,600 

$477,000 

$3,316,400 

Note: A 10% discount rate and 30 years was used to calculate all O&M present worth values. 

KN/1385/WPl 385.7-2/04-12-94/02 



8.0 Selected Remedy 

The selected remedy for LF-04 is Altemative B - Instimtional Actions and Capping. The 

specific components of this altemative are presented in Section 6.2 and are further described 

in this section. 

Altemative B satisfies the two threshold criteria, overaU protection of human health and the 

environment and compliance with ARARs, and provides the best balance of the nine 

evaluation criteria presented in Figure 6-3. The selected remedy wiU provide the greatest 

level of effectiveness that is technicaUy and economicaUy feasible. The criterion of protec

tion of human health and the environment is appropriately balanced with both effectiveness 

and techitical/economic feasibiUty. 

Residual risk from this selected altemative, although qualitatively addressed in this ROD in 

Sections 6.0 and 7.0, wUl be addressed quantitatively in the comprehensive baseline risk 

assessment for the entire Base. 

8.1 Major Components of the Selected Remedy 
The major components of the selected remedy to be implemented at LF-04 include the 

foUowing: 

• InstaUing a permeable cap over the contaminated surface soUs 

• InstaUing an interceptor trench around the perimeter of the capped area 

• Erecting a fence around the perimeter of the interceptor trench 

• Imposing land-use restrictions to protect the integrity of the landfiU cover and 
the operation of the groundwater monitoring system 

• Performing postclosure care for 30 years, including landfiU cover maintenance, 
annual soU monitoring, semiannual (every 6 months) groundwater monitoring, 
and periodic maintenance of monitoring equipment. 

Additional detaUs about the selected remedy are presented in Sections 6.2 to 6.2.6. 

Remedial action is required at the site due to the presence of dieldrin and beryUium in LF-04 

surface soUs at concentrations in excess of remediation goals. The cap wUl be constmcted 
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over the contaminated surface soUs at LF-04 to eliminate the potential pathways for exposure 

to contaminants and thereby reduce the health risks associated with the site to acceptable 

levels (HI less than 1 and ILCR less than 10" )̂. Existing conditions at the site have been 

determined to pose an excess lifetime cancer risk of 2.03 x 10"̂  from current and future 

exposures to contaminated surface soUs. The two significant exjwsure pathways are dermal 

contact with contaminated soU and incidental ingestion of contaminated soU. Although the 

remedy does not permanentiy reduce the volume or toxicity of the contamination, it ac

complishes the primary remediation goal of overaU protection of human health and the 

environment by providing a barrier between the contaminated media and any potential human 

or environmental receptors. The remedy also limits the potential for migration of the 

contamination through soU erosion. Although the remedy does not mitigate the potential 

migration of dieldrin from surface soUs to groundwater, contaminant fate and transport 

calculations indicate that the surface contamination wiU not result in contaminant concentra

tions in groundwater that would raise the health risks to unacceptable levels. 

A preliminary cap design has been proposed and is presented in Figure 6-4. The cap design 

involves the foUowing features: 

• A bottom layer of fUl to level the landfiU surface ( j 

• A 24-inch layer of sod graded to control stormwater runoff 

• A layer of mbblized concrete to discourage human intmsion and provide long-
term protection for the sod cover. 

An interceptor trench wUl be constmcted around the perimeter of the cap to aid in the 

coUection and proper routing of stormwater runoff. 

The institutional controls utUized by the remedy involve erecting a fence around the perimeter 

of the landfiU and interceptor trench, and posting signs to notify potential land users of the 

presence of the cap covering the contaminated surface soUs. In addition, land-use restrictions . 

wUl be implemented to protect the integrity of the landfUl cover and the operation of the '/ 

groundwater monitoring system. 

InstaUation of the cap over the landfiU with the contaminated surface soUs in place requires 

that the remedy provide for long-term postclosure care, including cap maintenance and 

groundwater monitoring. AU postclosure activities wUl be conducted for a period of 30 years \ ^ 

after the implementation of the remedy. 
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The remedy provides for instimtion of a 30-year groundwater monitoring program, with data 

coUected and analyzed semiarmuaUy, to ensure protection of pubUc health and the environ

ment by confirming that groundwater quality is not being adversely affected by potential 

migration of landfdl leachate. A detection monitoring program wUl be established in accor

dance with the requirements of 40 CFR 264.98 to analyze for waste constiments and indicator 

parameters to permit detection and measurement of hazardous constituents in the uppermost 

aquifer at the point of compliance. The specified chemicals of potential concem at LF-04 

wUl comprise the baseline list of constituents to be monitored. 

The groundwater monitoring program wUl utUize sampling and analytical methods that are 

appropriate for groundwater sampling and that accurately measure the hazardous constiments 

in groundwater samples. Because certain weU constmction materials (i.e., chromium and 

nickel) have been determined to produce analytical results not indicative of the contamination 

at the site, the sampling methodology wiU be assessed and modified to ensure representative 

results. 

The groundwater detection monitoring program wUl comply with the requirements of 40 CFR 

264.91-100 Subpart F. Groundwater monitoring data and analyses wUl be provided to the 

regulatory agencies on a semiannual basis. The detaUs of the groundwater moiutoring 

program, such as the point of compUance and the location of compliance and background 

monitoring weUs, wiU be determined during the RD/RA phase. 

Postclosure care would also include annual sampling and analysis of stormwater runoff for 

pesticides and priority poUutant metals, and routine maintenance of the landfiU cap to ensure 

its integrity. 

The landfill remedy wUl be subject to review every 5 years as required under CERCLA to 

ensure protection of public health and the environment. 

8.2 Implementation Concerns 
Prior to implementation of the remedy, consideration should be given to dust control 

measures that would minimize the potential entrainment and dispersion of contaminated soU 

particles into the air. This procedure is important to reduce the potential for exposure to 

contaminated sods for remediation woikers. Dust control measures described in EPA 

guidance document "Dust Control at Hazardous Waste Sites" (EPA/540/2-85/003, 1985) 

should be reviewed and used where appropriate. 

KN/1385WP13858*t-12-94/D7 8 - 3 



Due to uneven settiing of waste fiU areas, another consideration is the capacity of these areas 

to withstand traffic from the heavy equipment used during the constmction of the cap. The 

potential setding of these fUl areas should be carefiUly considered when designing the cap and 

also should be monitored closely during site work. 

8.3 Cost 
Preliminary cost estimates for the selected remedy are presented in Appendix D. Capital 

costs for capping are broken into direct and indirect costs. Direct costs include aUowances 

for site preparation, cap constmction, drainage ditch constmction and fencing. Direct capital 

costs are estimated to be $2.15 miUion. Indirect capital costs such as engineering, permits, 

startup, and contingency are estimated to total $0.69 miUion. The total instaUed cost for the 

remedy is approximately $2.84 miUion. 

Annual O&M expenses for the remedy are estimated to be approximately $51,000. This 

includes aUowances for items such as semiannual groundwater sampling, cap maintenance, 

5-year periodic site review, and a contingency factor. 

The total net present worth cost for the selected remedy is approximately $3.32 mUlion based 

on an interest rate of 10 percent and 30 years of operation, maintenance, and monitoring. 

Some changes may be made to the selected remedy during the remedial design and constmc

tion process. Such changes, in general, reflect modifications from the engineering design 

process. 
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9.0 Statutory Determinations 

Under Section 121 of CERCLA, the selected remedy must be protective of human health and 

the environment and must comply with aU ARARs. 

The selected remedy also must be cost-effective and utUize permanent solutions and altema

tive treatment technologies to the maximum extent practicable. Remedies that employ 

treatment that permanentiy and significantiy reduce the volume, toxicity, or mobUity of 

hazardous wastes as a major part of the remedy are preferable. How the selected remedy 

meets these requirements is discussed in this chapter. 

The State of Arizona and the communities surrounding WiUiams AFB were involved in the 

determination of the selected remedy. The state was represented in the process by ADEQ and 

ADWR, both of whom are parties to the FFA. They have been intrinsicaUy involved in the 

review and approval of aU documents and decisions conceming the various stages of the 

remedial process, including aU work plans, RI/FS reports, proposed plans, and RODs. 

\ _ y The communities surrounding WiUiams AFB have been involved in the decision-making 

process through the TRC, the Restoration Advisory Board (RAB), and through pubUc 

meetings and comment periods on proposed remedies and removal actions. Chapter 11.0 of 

this document addresses the communities' involvement in more depth. 

The selected remedy represents the best balance among altematives with respect to pertinent 

criteria, given the scope of this action. 

9.1 Protection of Human Health and the Environment 
The selected remedy protects human health and the environment by providing a barrier 

against exposure to surface sods and by limiting the potential for excavation, erosion, or other 

soU disturbance activities that could result in receptors contacting surface soUs and buried 

landfUl wastes. In addition, the mbblized concrete layer wUl discourage intmsion, yet provide 

habitats for animal life in the area. No adverse effects as a result of potential cross-media 

transfers are expected. Control of fugitive dust emissions during constmction of the cap wUl 

adequately control any potential exposure risk from that activity. 

KN/I385/WP1385.9A)4-I2-94/D4 9 - 1 



A cap wUl not directiy reduce concentrations of contaminants in surface sods, but natural 

attenuation is a possibUity. The selected remedy wUl prevent exposure by eliminating the 

exposure pathway to surface soUs. Because the remediation goals are intended to be 

protective of human health and the environment, the magnimde of residual risk from exposure 

to surface soUs wiU be reduced from those levels presented in the baseline risk assessment for 

present and future land use (Table 5-32) to acceptable levels. 

9.2 Attainment of ARARs 

The selected remedy wUl achieve aU ARARs for the groundwater, soUs, and air emissions. 

These ARARs are presented in detaU in Apperidix C. 

9.3 Cost Effectiveness 

The selected remedy (Altemative B) was evaluated for cost effectiveness against Altemative 

A. Although the selected remedy (capping) is more expensive than the no-action altemative, 

the no-action altemative is not protective of human health and the environment because of 

unacceptable risk. The remedy wUl provide effectiveness prop>ortional to the cost of the 

remedy given the O&M and present worth cost for the protection of human health and the 

environment. 

9.4 Utilization of Permanent Solutions and Alternative Treatment Technologies 
or Resource Recovery Technologies to the Maximum Extent Possible 

The selected remedy is the design concept that best represents the balance among altematives 

with respect to the pertinent criteria, especiaUy the balancing criteria of implementabiUty, 

short-term effectiveness, and cost. Contaminants wiU be permanentiy removed from an 

exposure pathway by capping the landfiU. The selected remedy did not utUize treatment 

because treatment of surface soUs at the landfUl is not practical due to potential exposure of 

buried landfiiU wastes. Excavation in relation to a remedy was eliminated from consideration 

during the evaluation of altematives. 

Resources wiU be conserved to the maximum extent possible using the selected remedy. 

9.5 Preference for Treatment as a Principal Element 

The requirement that treatment be a principal element of the remedy is not satisfied because 

the size of the landfiU, the fact that there are no on-site hot spots that represent the major 

sources of contamination, and the fact that the contaminated surface soUs cover buried landfiU 

wastes preclude a remedy in which contaminants could be excavated and treated effectively. 

However, the selected remedy does utUize a technology that isolates the community and the 
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environment from exposure to contaminants. This operable unit action is consistent with 

planned future Basewide actions and development to the extent j>ossible. 

o 
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10.0 Documentation of Significant Changes 

The Proposed Plan for OU-1 was released for public comment on January 28, 1994. The 

OU-1 Proposed Plan identified the capping altemative for the LandfiU; the no-action altema

tive for sites Fr-03, SD-10, SS-01; and the no further action altemative for sites RW-11, 

DP-13, ST-05, ST-06, ST-07, and ST-08. The Air Force, EPA, and die State reviewed aU 

written and verbal comments submitted during the public comment period. Up>on review of 

these comments, the Air Force, EPA, and the State determined that no significant changes to 

the remedy, as it was originaUy identified in the Proposed Plan, were necessary. 
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11.0 Responsiveness Summary 

11.1 Overview 
The USAF published the Final Proposed Plan for cleanup of the OU-1 sites at Williams AFB 

in January 1994. There were two public comment periods on the Proposed Plan, one 

beginning October 6, 1993 and extending through November 5, 1993, and one beginning 

January 28, 1994 and extending through Febmary 28, 1994. Two public meetings were held 

at the Mesa Rendezvous Center to present the plan to the public, one on October 14, 1993 

and one on Febmary 10, 1994. The reason for the second public meeting and comment 

period was that, at the time of the first meeting, additional investigations of the groundwater 

at the Landfill (LF-04) were still required for the Air Force to verify diat the recommendation 

for no further action for groundwater remediation at LF-04 was appropriate. Those 

investigations confirmed that no further action for the groundwater at LF-04 is warranted. 

Groundwater monitoring will continue to be performed in conjunction with any remedial 

action to ensure that the groundwater beneath LF-04 is not impacted. The preferted remedial 

altemative specified herein involves capping the sods of LF-04. No other OU-1 site requires 

further action. 

Both meetings widi the public were sparsely attended, with fewer than 20 members of the 

community present. The panel was able to satisfy the members of the community with the 

responses given to questions asked at the meetings. The general tone of both meetings 

seemed to indicate that the members of the community attending the meeting were in favor of 

the proposed remedy. 

These sections follow: 

• Background on community involvement 

• Summary of comments received during die public comment period and USAF 
responses 

• Community relations activities at Williams AFB. 

11.2 Background on Community Involvement 
To date, the level of community interest and concem can be characterized as low regarding 

OU-1 in particular, and environmental cleanup in general, at WUliams AFB. In contrast, the 

September 1993 closure of the Base generated great interest and sparked debate in the 
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smrounding communities regarding Base reuse. This debate created an indirect interest on 

what effect, if any, the environmental contamination at the Base will have on future use or 

transfer of Base property. The local press has intermittentiy published articles regarding Base 

environmental activities and their potential impact on the area without arousing any 

significant controversy. Wings, the Base newspaper, has given coverage to the Base cleanup. 

Especially noteworthy were the articles in the 1992 Earth Day edition. 

11.3 Summary of Comments Received During the Public Comment Period 
and USAF Responses 

The first public comment period on the proposed plan for cleanup of OU-1 was held from 

October 6 to November 5, 1993. Comments received during this comment period are 

summarized below. 

Questions received at the First Public Meeting 

Question 1: Was the cost of the future use of the land that encompasses the landfill 

used in your estimate of the proposed remedial action? 

Answer: No. That was not factored into the cost estimate. 

Question 2: Will the land be permanently unavaUable for future use? 

Answer: It will be unavailable for use and will be kept in the Air Force inventory 

probably for the next 50 years. 

Question 3: How does the proposed cap affect the reuse of the area? 

Answer: It will not affect the reuse of the area at all. The landfill will not be 

designated for reuse and it will be fenced off with a permeable cap placed 

on top of it and an interceptor ditch placed around it. 

Comments received by letter 
The following comments were received in a letter from the Williams Redevelopment 

Partnership on October 26, 1993. 

Comment 1: The Proposed Plan indicates the Air Force has selected the no action 

altemative for nine of the ten sites within OU-1. The Proposed Plan 

eliminates these sites from further consideration due to the completion of 

past removal actions and the determination that these sites do not pose 
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unacceptable risks to human health or the environment. However, some of 

the sites contain subsurface soil contamination at various levels. 

For instance, sites ST-05, ST-07, and ST-08 (UST sites) contain levels of 

petroleum constituents at levels exceeding soU cleanup guidance levels 

recommended by the ADEQ UST program. Under the UST program, 

ADEQ would normally require that the site be cleaned up to suggested 

levels before they would close the site. Under CERCLA, the Air Force 

has looked at exposure to the surface soils for puiposes of risk assessment 

and determined no unacceptable risk to human health or the environment 

exists. However, the risk assessment does not take into account the reuse 

actions that may include exposure to workers during excavation of these 

areas for constmction of new facilities. The risk assessment also does not 

consider the analytical results for TPH or HBFH because they are not 

particular constituents like benzene or toluene. 

The IGA Group has several questions regarding these situations. Has the 

Air Force considered the effects on workers due to exposure to the 

subsurface soils during constmction that may occur as part of reuse? WUl 

the Air Force clean up the contamination if the reuse groups determine the 

affected areas are needed for constmction of new facilities? Finally, why 

is the Air Force allowed to leave contamination at UST sites in the 

subsurface soils at levels that exceed recommended UST cleanup levels? 

If the Air Force does not remediate the contamination, the property cannot 

be considered clean under CERFA for transfer by deed. The IGA Group 

requests the Air Force and the regulatory agencies consider implementing a 

cleanup action for the UST sites in accordance with the ADEQ guidelines. 

Other UST sites on WiUiams AFB and at other private and public faciUties 

are required to meet those levels since they are being closed under the 

ADEQ UST compliance program. The UST cleanup guideUnes, whUe not 

considered ARARS under the National Contingency Plan (NCP), are 

designated as "To Be Considered" criteria. Under OU-2, die Air Force 

accepted Arizona Health Based Guidance Levels (HBGL) as cleanup 

standards even tiiough tiiey only meet the "To Be Considered" criteria. 

The IGA Group believes the UST cleanup guidelines should be treated the 

same as the HBGLs in OU-2 were to be consistent. 
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Response: Based on this comment, the Air Force considered the effect of subsurface 

contaminants on a construction worker, in addition to the original 

occupational and residential scenarios presented in the OU-1 RI, for the 

UST sites. The results for the construction worker are presented in the 

Final Feasibility Study for OU-1 and Final Remedial Investigation Report 

Addendum for OU-1. The risk assessment determined that there were no 

unacceptable risks for any scenario from contaminants at these sites. 

Based on that evaluation, no additional action is required at the UST sites 

(ST-05, ST-06, ST-07, and ST-08) for reuse to proceed. Afier the OU-1 

ROD is finalized, all OU-1 sites, except for the landfill, will be categorized 

as areas where all remedial actions have been completed to protect public 

health and the environment (Category 4). Under Section 120(h)(3) of 

CERCLA, Category 4 areas can be transferred. 

A risk assessment conducted according to EPA guidelines does not provide 

for quantitative evaluation of risks from TPH and HBFH, or other 

analytical test methods that measure a group of compounds. The risk 

assessment process, however, does allow for quantification of risks due to 

individual constituents of those analyses, such as benzene and toluene. 

Risks were therefore calculated for OU-1 sites for the individual 

constituents where these were analyzed. The risk assessment performed for 

OU-1 did not find unacceptable risks to human health and the environment 

from these compounds. 

The ADEQ UST cleanup guidance levels referred to by the IGA Group 

were addressed during the establishment of the remedial goals for OU-1 

through the evaluation of applicable or relevant and appropriate (ARAR) 

criteria or other criteria to be considered (TBC). It was agreed by the 

parties to the FFA that the ADEQ UST criteria are not applicable as 

ARARs or TBCs because they are only applicable to the Arizona UST 

program which is outside the jurisdiction of CERCLA. The levels selected 

during the remedial goal process are protective of human health and the 

environment. Only criteria listed as ARARs or TBCs have been evaluated 

in the remedial goal selection process. Both federal and state regulatory 

agencies have approved the remedial goal levels selected by the Air Force 

for OU-1 sites. 
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Comment 2: The Proposed Plan selects a no further action altemative for the Pesticide 

Burial Area (DP-13) based upon the removal action taken by the Air Force 

in 1991. In the Remedial Investigation Report for Operable Unit 1, the 

description of the investigation methods indicates three buried dmms were 

detected west of the perimeter of the designated burial area and were 

removed. However, it does not indicate whether the Air Force continued 

investigation to determine if any additional dmms were buried west of the 

designated area even though the magnetometer survey indicated the 

original boundary was incortect. If this additional survey work was 

completed, it needs to be documented. If not, can the Air Force guarantee 

that all the buried dmms have been identified and removed from this area? 

If the Air Force cannot guarantee all buried dmms have been removed, the 

IGA Group requests the Air Force continue investigation of the site until 

such a guarantee can be made. 

Response: As the investigation of DP-13 was being completed in accordance with the 

approved Implementation Plan, drums were detected north and west of DP-

13. A revised Figure 2-10 has been included in the final OU-1 ROD to 

accurately depict the extent of the magnetometer survey, which did extend 

beyond all magnetic anomalies detected. No fiirther survey is therefore 

required or anticipated. An EE/CA was also written, coordinated, and 

approved by all Parties. It specified the actions to remove all drums from 

this site. There was also a public notification placed in the local 

newspaper regarding that EE/CA and intended removal action. No 

comments were made or concerns raised regarding an extension of the 

investigation or the extent of the removal action. The removal action was 

taken in accordance with the EE/CA and all drums were removed. Since 

the Air Force has complied with all plans and removed all buried drums, 

this action is considered complete. The purpose of the IRP is to identify 

and investigate all possible contaminated areas which the Air Force has 

done in accordance with approved plans. Further actions are therefore 

judged unnecessary. 

Comment 3: The selected action for die Landfill (LF-04) is described as a mbblized 

concrete and soil cover to protect LF-04 from erosion. This type of cover 
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will not allow for reuse of the land for any purpose. However, other 

landfills in the United States have received vegetative covers that allow for 

the reuse of the land for recreational ptuposes, such as parks or basebaU 

diamonds. In addition, the proposed cover will not be aesthetically 

pleasing. Therefore, the community reuse groups may have trouble 

developing the land around the site for commercial use. The Air Force 

should consider the long term effects if this action on the reuse of the 

Base. The IGA Group requests the Air Force and regulatory agencies 

consider the use of a cap that would allow for reuse of the land in some 

fashion such as a park or a parking lot but is still protective of human 

healtii and the environment. 

Response: Due to the unknown nature of the buried waste at the Landfill and the 

unknown stability of the trenches used to create the Landfill, reuse of this 

land in the manner suggested would not be the most protective remedy for 

human health and the environment. The cover chosen for the Landfill was 

reviewed and accepted by all Technical Working Group (TWG) and TRC 

members. It was designed to discourage intrusion and not be aesthetically 

pleasing. These factors in conjunction with the fence which will surround 

the Landfill will be further protective of human health and the environment 

by discouraging entry onto the site by juveniles and adults. A modification 

to the proposed final remedy for the Landfill does not appear to be prudent 

at this time. 

The second public comment period on the proposed plan for cleanup of OU-1 was held from 
January 28, 1993 to Febmary 28, 1994. Comments received during this comment period are 
summarized below. 

Ouestions received at the Second Public Meeting 

Question 1: What is the direction and speed of flow of the groundwater at the landfill? 

Answer: The direction, as indicated on the slide, is generally west to east and the 

speed is 10 centimeters per second. 

Question 2: Is there a chance of groundwater at the Landfill being contaminated by 

contaminants from off Base? 

Answer: To this date, a well installed upgradient of the Landfill has only had 

samples taken in which no contamination was detected. 
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Question 3: Can groundwater from OU-1 contaminate other areas? 

Answer: The OU-1 groundwater will not contaminate other areas. The Air Force's 

semiannual monitoring program will continue for 30 years under the OU-1 

Record of Decision and part of that monitoring program involves analysis 

of those results to determine what is happening on a continuing basis. 

11.4 Community Relations Activities at Williams AFB 
Community relations activities at Williams AFB have been guided by a written Community 

Relations Plan. Design of die site-specific community relations plan was driven by the level 

and types of concem expressed by local community members in one-on-one interviews 

conducted in November 1989. 

An information repository containing cortespondence, fact sheets, and other pertinent 

documents, such as the Community Relations Plan, has been established and maintained at the 

Chandler Public Library, 75 East Commonwealth, Chandler, Arizona 85225, Reference Desk: 

(602) 786-2310, and the Air Force Base Conversion Agency, 6001 S. Powers Road, Building 

1, Mesa, Arizona 85206, Dr. WiUiam Harris: (602) 988-6486. 

A Technical Review Committee has provided review and comment on actions and proposed 

actions with respect to releases and threatened releases of hazardous substances at WilUams 

AFB until it was replaced by the Restoration Advisory Board (RAB), established on Febmary 

10, 1994. Additionally, die Technical Review Committee served as an advisory committee to 

the USAF on the IRP at WUliams AFB. The Committee, whose membership includes 

representatives of the USAF, state and federal regulatory agencies, and the community, meets 

quarterly to discuss the results of the field investigations and studies and to discuss proposals 

for interim or final cleanup actions. The RAB will cover not only IRP topics but Base reuse 

topics as weU. Membership for tiiis Board is curtently being solicited. 

Eight fact sheets have been written and distributed to describe ongoing, completed, and 

planned activities under the IRP at Williams AFB. Six of these were information updates on 

progress of environmental investigation. Two others described Proposed Plans for cleanup of 

OU-1 and OU-2. 

A 35-mm slide presentation describing the IRP was developed for Base official use with 

community and civic groups. Before die training wing was de-activated, die Commander or 

his designee had briefed numerous groups about environmental activities at WiUiams AFB. 
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News releases and public notices have been submitted to the local papers announcing 
milestones in the IRP. Topics include: 

• Signing of the FFA 

• AvaUabUity for comment on EE/CA for die Radioactive Instmmentation Burial 
Area, the Fire Protection Training Area 1, and the Pesticide Burial Area 

• AvaUabUity of OU-2 RI Report for review 

• AvaUabUity of the Proposed Plan for OU-2 for public comment 

• Public meeting to present the Proposed Plan for OU-2 

• Schedule for cleanup of groundwater and deep soils at OU-2 and investigation of 
stormwater line and soils at OU-3 

• Public meetings to present Proposed Plan for OU-1. 

Fact sheets describing the Proposed Plans to clean up OU-1 and OU-2 were mailed to the 

mailing list contained in the Community Relations Plan, along with the announcement of the 

public comment period and the public meeting. Broadcast media also received a public 

service announcement giving the time and location of the public meeting. Notices in the 

Arizona Republic and Phoenix Gazette announced the public comment periods for each 

Proposed Plan and invited the pubUc to the meetings. 

Three pubhc meetings have been held at the Mesa Rendezvous Center as part of the 

Community Relations Program at WUliams AFB. Fifty to 75 citizens attended the first 

meeting held on June 16, 1992 to present the Proposed Plan for cleanup of OU-2, and less 

than 20 citizens attended the second and third public meetings held October 14, 1993, and 

Febmary 10, 1994, to present the Proposed Plan for cleanup of OU-1. At each public 

meeting, attendees were given an agenda, a fact sheet, and graphic representations of cleanup 

altematives as handouts. Copies of the Feasibility Study and Proposed Plan were available 

for review. Press packets, including the handouts, hard copies of sUdes, and the news 

releases, were available for media representatives who attended the meeting. 

11.5 Letters Recommending Methods and Products 
No letters have been received to date requesting consideration of specific methods and 

products in the remediation of contaminants at OU-1. Any received prior to final publication ") 

of this document wiU be enclosed in this section or an appendix and replies will be sent 
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^^-^ stating that the method or product can only be considered in the remedial design or remedial 
K y action (i.e., cleanup) phase. 
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Table A.1-1 

Summary of Risk Characterization Results 
Landfill (LF-04) 

Williams Air Force Base 

(Page 1 of 2) 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

Current and Future Residential Scenarios 

Ingestion of Groundwater* 

Inhalation of Volatiles from 
Groundwater* 

Demial Contact with Groundwater* 

Total Groundwater HI and ILCR: 

Dennal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

6.71x10° 

1.16x10-^ 

1.61x10"^ 

6.70x10° 

1.07x10-' 

1.21x10° 

2.90x10-^ 

Not quantified'' 

1.32x10° 

Antimony, chromium 

Caibon disulfide 

Chromium 

Dieldrin, 1,2,4-trichloro-benzene 

Lead 

Lead 

7.48x10"^ 

1.76x10"^ 

1.20x10"'' 

7.49x10"' 

6.13x10"^ 

1.38x10"* 

3.59x10"' 

Not quantified'' 

2.03x10"' 

Beryllium, benzene 

Benzene 

Beryllium 

Dieldrin 

Beryllium 

Beryllium 

<N/1385/WP1385A1/'^ ~^>04;D3 



T a b l e A .1 -1 

(Page 2 of 2) 

^Applies only to future scenario. 
''Not quantified because no volatile organic compounds were detected in landfill soils. 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

m <^mM^&iE^ 

Dennal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

8.04x10"^ 

4.63x10'^ 

2.07x10"^ 

Not quantified'' 

Dieldrin 

Lead 

Lead 

5.64x10"^ 

1.92x10"* 

2.21 x 10"* 

8.88 X 10"* 

Not quantified'' 

1.30x10"' 

Dieldrin 

Beryllium 

Arsenic, chromium 

N/1385WP1385A11/04-12-94/D3 



Table A.1-2 

Summary of Risk Characterization Results 
Fire Protection Training Area No. 1 (Fr-03) 

Williams Air Force Base 

(Page 1 of 2) 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

w m s m m m m i m i i ^ ^ 

Ingestion of Groundwater* 

Inhalation of Volatiles from 
Groundwater* 

Dermal Contact with Groundwater* 

Total Groundwater HI and ILCR: 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

7.52 X 10"' 

8.90x10-5 

1.42x10'^ 

7.54x10-' 

3.19 X 10"̂  

1.37x10° 

3.02 X 10"̂  

6.45 X 10"̂  

1.38x10° 

Cadmium, lead, zinc 

Carbon disulfide 

Cadmium, lead, zinc 

Methyl ethyl ketone 

Antimony 

Antimony 

Methyl ethyl ketone 

2.39 X 10"̂  

1.24x10"'° 

1.95x10'^ 

241 X 10"' 

8.88 X 10"̂  

1.17x10"^ 

8.94x10-" 

7.43 x 10"' 

8.45x10"' 

Methylene chloride 

Methylene chloride 

Methylene chloride 

1,4-Dichlorobenzene 

1,4-Dichlorobenzene 

Bis(2-ethylhexyl)phthalate 

Methylene chloride 

KN/1385WP1385.A1-" ^''.3-94/03 



Table A.1-2 

(Page 2 of 2) 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor($) 

i i isi i i isi i i i l i i i i i i l i 
iiiiiiiiiiii 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

2.40 X 10"̂  

5.24x10-2 

2.16x10-^ 

4.62 X 10"̂  

5.94x10-2 

Methyl ethyl ketone 

Antimony 

Antimony 

Methyl ethyl ketone 

2.79 X 10-* 

1.86x10-^ 

5.34x10-" 

4.44 X 10-' 

4.72 XlO"' 

Methytene chtoride 

1,4-Dichlorobenzene 

Bis(2-€thylhexyl)phthalate 

Methylene chtoride 

* Applies oniy fo future scenario. 

N/1385rtVP13e5.A12/04-13-94/D3 



Table A.1-3 

Summary of Risk Characterization Results 
Northwest Drainage System (SD-10) 

Williams Air Force Base 

Exposure Pathway Total Hazard 
Index 

Primary Contributor(s) Total ILCR Primary Contributor(s) 

Current and Future Residential Scenarios 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles trom Soil 

1.26x10-2 

6.55x10-' 

1.44 x 10-^ 

1.02x10-2 

Bis(2-ethylhexyl)phthalate 

Lead, Antimony 

Lead 

Chloroform 

2.80 x 10"^ 

4.51 x 10'^ 

1.05 X 10-^ 

3.62 X 10-^ 

Bis(2-ethylhexyl)phthalate 

Beryllium 

Chromium 

Chloroform 

Total Soil HI and ILCR: 6.79x10"' 1.86x10"^ 

.::;i;,i;; •teuifehtOecuNiiPn^^ ' 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

1.01 xlO-^ 

2.51 X 10'2 

1.03x10-^ 

7.26 X 10-̂  

Bis(2-ethylhexyi)phthalate, 
chloroform 

Lead 

Lead, antimony 

Chloroform 

1.02x10-^ 

7.91 X 10-' 

6.31 x 10-^ 

2.15x10"^ 

Bis(2-ethylhexyl)phthalat6, 
tetrachloroethene 

Beryllium 

Chromium 

Chloroform 

Total Soli HI and ILCR: 3.44 xlO'^ 9.35x10-^ 

•^Pl 385.A13/04-12-94/D2 



Table A.1-4 

Summary of Risk Characterization Results 
Pesticide Burial Area (DP-13) 

Williams Air Force Base 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

Cun'ent and Future Residential Scenarios 

Dennal Contact with Soil 

Incidental Ingestton of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

5.21 X 10"̂  

8.16x10"' 

3.85x10"^ 

8.21 X 10"̂  

9.03x10"' 

Bis(2-ethylhexyl)phthalate 

Lead, antimony 

Lead, antimony 

Acetone 

1.21x10"^ 

1.27x10"^ 

4.54x10"" 

NA* 

1.34x10"* 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

NA 

i;•; CijltiBritOQcOfJ t̂iOlii-SipetlEyld;:::;-: •' 

Demial Contact with Soil 

Incidental Ingestton of Soil 

Inhalation of Fugitive Dust 

Inhalatton of Volatiles from Soil 

Total Soil HI and ILCR: 

3.92x10"' 

6.55x10"^ 

3.76x10"' 

5.86x10"^ 

1.28x10"' 

Bis(2-ethylhexyl)phthalate 

Lead, antimony 

Antimony 

Acetone 

3.78x10"" 

2.03x10"'° 

2.70x10"" 

NA 

4.01 X 10"" 

Bis(2-ethylhexyl)phlhalate 

Bis(2-ethylhexyl)phthalate 

Bls(2-ethylhexyl)phthalate 

NA 

*NA - Not applicable; no volatito organto carcinogens were detected at this site. 
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Table A.1-5 

Summary of Risk Characterization Results 
Hazardous Materials Storage Area (SS-01) 

Williams Air Force Base 

Exposure Pathway Total Hazard 
Index 

Primary Contributor(s) Total ILCR Primary Contributor(s) 

Current and Future:Residential Scenarios 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

1.07 X 10'^ 

4.24 X 10 ' 

9.39 X 10"^ 

1.65 X 10-̂  

4.26 X 10 ' 

Methylene chlonde 

Lead 

Lead 

Methylene chloride 

3.30 X 10-° 

5.19 X 10-^ 

1.42 X 10'' 

8.68 X 10-® 

1.94x10'^ 

Methylene chloride 

Beryllium 

Chromium 

Methylene chloride 

Current Occupational Scenario 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

8.08 X 10-* 

1.61 x10'2 

7.09 X 10"* 

1.18 X 10-̂  

1.70x10-2 

Methylene chloride, ethyl 
benzene 

Lead 

Lead 

Methylene chloride 

1.04 X 10"® 

8.28 X io" ' 

8.49 X 10-^ 

5.17x10"* 

9.32 x 10"^ 

Methylene chloride 

Beryllium 

Chromium 

Methylene chloride 

KM 1,'=/WP1385.A15/04-12-94/D2 



Table A.1-6 

Summary of Risk Characterization Results 
Building 789 USTs (ST-05) 
Williams Air Force Base 

(Page 1 of 2) 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

Future Residential Scenarto 

Demial Contact with Soil 

Incidental Ingestion of Soil 

Inhalatton of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

3.23x10"' 

6.30x10^ 

2.27x10"' 

1.18x10"' 

Ethyl benzene 

Ethyl benzene 

Xylenes 

Xylenes 

5.06x10"' 

NA* 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

••V;:'•••"fMJtyjl; 0on^ -Scenarto * \ i . 

Dennal Contact with Soil 

Incidental Ingestton of Soil 

Inhalatton of Fugitive Dust 

Inhalatton of Volatiles from Soil 

Total Soli HI and ILCR: 

2.01 x 10"' 

2.06x10"' 

3.57x10"' 

1.74x10"' 

Xylenes 

Xylenes 

Xylenes 

Xylenes 

5.85x10"' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<N/1385WP1385A16/04-12-W/D2 



Table A.1-6 

(Page 2 of 2) 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Conlrtoutor(s) 

Current Occupational Scenario :. 

Dennal Contact with Soil 

Incidental Ingestton of Soil 

Inhalatton of Fugitive Dust 

Inhalation of Volatitos from Soil 

Total Soil HI and ILCR: 

2.43x10"^ 

2.41 X 10"' 

1.62x10"' 

8.46x10"^ 

Ethyl benzene 

Ethyl benzene 

Xylenes 

Xylenes 

1.13x10"' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

*NA - Not applicable; no carcinogenic chemicals of potential concern were found at this site. 
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Table A.1-7 

Summary of Risk Characterization Results 
Building 725 USTs (ST-06) 
Williams Air Force Base 

(Page 1 of 2) 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

Future Residenti^ Scenario 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Sol! HI and ILCR: 

3.79 x 10'^ 

7.24 x 10'^ 

1.24 X 10"® 

2.34 X 10"® 

Ethyl benzene 

Ethyl benzene 

Xylenes 

Xylenes 

4.75 X 10-^ 

NA" 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Future Construction Scenario 

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

1.62x10-' 

1 .66x10 ' 

2.90 X 10-" 

5.13 X 10-® 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

3.82 x 1 0 ' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

KN/1385WP1385.A17/04-12-94/D3 



Table A.1-7 

(Page 2 of 2) 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

i i - : i-PdirentdcinJp^ip i -

Dermal Contact with Soil 

Incidental Ingestion of Soil 

Inhalation of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

2.85 X 10® 

2.77 X 10'' 

5.28 X 10-" 

1.68 X 10-® 

Ethyl benzene 

Ethyl benzene 

Xylenes 

Xylenes 

4.81 X 10® 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

°NA - Not applicable; no carcinogenic chemicals of potential concern were found at this site. 

••,'VWPI 385.A17/04-12-94/D3 
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Table A.1-8 

Summary of Risk Characterization Results 
Building 1086 USTs (ST-07) 

Williams Air Force Base 

(Page 1 of 2) 

Exposure Pathway 

Demial Contact with Soil 

Incidental Ingestton of Soil 

Inhalatton of Fugitive Dust 

Inhalatton of Volatiles from Soil 

Total Soil HI and ILCR 

Total Hazard Index Primary Contributor(s) 

Future Residential Scenarto 

5.53 x 10"* 

1.66x10* 

8.28x10"'° 

7.64x10"' 

8.06x10* 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Total ILCR 

2.17x10"'° 

6.41 X 10"" 

5.04x10"" 

4.63x10"'° 

7.45x10"'° 

Primary Contributor(s) 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chtoride 

W -SFutiir̂ , dbnsti'iBiort;:^ceharb .:|;.:. • • . 

Dennal Contact with Soil 

Incidental Ingestton of Soil 

Inhalatton of Fugitive Dust 

Inhalation ot Volatiles from Soil 

Total Soil HI and ILCR: 

2.84x10"' 

2.92x10"' 

5.07x10" 

4.66x10* 

5.24x10* 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

9.17x10"" 

7.61 x 1 0 " 

1.64x10'^ 

1.50x10" 

1.67x10"" 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

N/1385/WP1385Aia/04-12-94/D3 



Table A.1-8 

(Page 2 of 2) 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

Cunrenl Oocupatlonal Scenario 

Dennal Contact with Soil 

Inddental Ingestton of Soil 

Inhalation of Fugitive Dust 

Inhalatton of Volatiles from Soil 

5.94x10"' 

6.36x10"* 

5.92x10"'° 

5.46x10"' 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

9.55x10"" 

1.02x10"" 

3.00x10"" 

2.76x10"'° 

Methylene chtoride 

Methylene chloride 

Methylene chtoride 

Methylene chloride 

Total Soil HI and ILCR: 1.20x10* 3.82x10"'° 

<N/1385/WP1385A1,'"'' ''-'M/DS 



Table A.1-9 

Summary of Risk Characterization Results 
Building 1085 USTs (ST-08) 

Williams Air Force Base 

Exposure Pathway Total Hazard Index Primary Contributor(s) Total ILCR Primary Contributor(s) 

Future Residential Scenarto . : i 

Dennal Contact with Soil 

Incidental Ingestton of Soil 

Inhalatton of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

8.50x10"^ 

2.44 X 10° 

5.21 X 10"' 

6.77x10"' 

2.45x10° 

Bis(2-ethylhexyl)phthalate 

Antimony 

Antimony 

Acetone 

1.90x10"* 

2.00x10"" 

2.90 X 10'' 

NA* 

2.90x10"' 

Bis(2-ethylhexyl)phthalate 

Bis(2-ethylhexyi)phthalate 

Cadmium 

NA 

1 Future Construction Scenario 

1 Dermal Contact with Soil 

1 Inddental Ingestton of Soil 

1 Inhalatton of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil HI and ILCR: 

2.83x10"' 

2.57x10"* 

1.52x10* 

2.89x10"* 

5.76x10"* 

Bis(2-ethylhexyl)phthalate 

Antimony 

Antimony 

Acetone 

2.86x10"" 

2 .94x10" 

5.10x10"" 

NA 

5.85x10" 

Bis(2-ethylhexyl)phthalate 1 

Bis(2-ethylhexyl)phthalate ' 1 

Bis(2-ethylhexyl)phthalate 

NA 

Cun'entGdcupatiorial.Scenario . . 

Dermal Contact with Soil 

Incidental Ingestton of Soil 

Inhalatton of Fugitive Dust 

Inhalation of Volatiles from Soil 

Total Soil ILCR: 

6.40x10' 

1.63x10"2 

2.23x10"' 

4.83x10"' 

2.34 xlO"'^ 

Bis(2-ethylhexyl)phthalate 

Antimony 

Antimony 

Acetone 

5.95x10"" 

3.18x10"'° 

1.36x10"' 

NA 

1.42x10"' 

Bls(2-ethylhexyl)phthalate 

Bis(2-ethylhexyl)phthalate 

Cadmium 

NA 

*NA - Not applicable; no volatile organto carcinogens were detected at this site. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

75 Hawthorne Street 
San Francisco, Ca. 94105-3901 

2/7/94 

MEMORAKDnM 

From: Ramon C. Mendoza, Remedial Project Manager, Unite^^s^tttes 
Environmental Protection Agency (USEPA) Region !!9-̂ d̂y 

To: Dr. William L. Harris, Environmental Coordinator, 
Williams Air Force Base (WAFB) 

Subject: Reassessment of Operable Unit (OU)- 1 Risk Assessment 
(RI Report, 10/92) regarding metals 

The Air Force reevaluated the risk assessment (RA) for OU-1 based 
on the base-specific surface background data rather than the 
regional background data (draft final RIR Addendum, 1/94). Because 
of the limited amount of base-specific data available, we believe 
this approach may not be sufficient to ensure protection. 

We reassessed the OU-1 risk assessment (RI Report, 10/92) and found 
that some metals vere not factored into the RA model because they 
vere vithin the regional background levels. Because of the 
uncertainties vith the data that is being used for background 
(site/region), EPA compared the metals that vere not factored into 
the OU-1 RA vith EPA Region 9 Preliminary Remediation Goals 
(Enclosure II) and determined the cancer and noncancer risks. 
These risks vere then added to the risk from the OU-1 RA so that an 
estimated ctimulative risk could be calculated. 

As part of our conservative approach in determining risk, we used 
a residential scenario. In addition: Risks vere calculated for 
metals that exceeded EPA PRGs even if they vere vithin regional 
background levels; Highest concentrations vere used in calculating 
the cancer risk and hazard quotient regardless of "tihe depth in soil 
and vhether these soils had been removed during previous response 
actions. 

The following OU-l sites were not considered in our reassessment: 

a) RW-11: contaminant of concern was radionuclides. 
b) Landfill: cover addresses additional potential surface soil 

risks. 
c) USTs ST-05 and ST-06: These USTs contained diesel, gasoline, and 

waste oil. The USTs were sampled for TCLP lead and the results 
were non-detect. In addition, soils were excavated and disposed 
during the removal actions. 

Primed on Reryrird Paper 



The objective of the exercise was to determine if the proposed 
remedies for OU-1 are still valid. Based on our analysis and with 
the available data, we conclude that the remedies proposed for OU-l 
are still valid. 

Our assessment for OU-1 sites DP-13, FT-03, SD-10, SS-01, ST-08, 
and ST-07 are enclosed (Enclosure I). If you have any questions, 
please call me at (415) 744-2407. 

cc: Fant, ADEQ 
Annis, ADWR 
Harris Phd., AFBCA WAFB 
Stralka Phd. (Toxicologist), EPA Region 9 
file 



EKCLOSURE I 

In the EPA PRG table, cancer (c) and noncancer (nc) risk-based 
concentrations were calculated based on a lifetime cancer risk of 
10-6 risk and a noncancer hazard quotient (HQ) of 1. For example, 
the beryllium (Be) residential cancer PRG of .4mg/kg is based on a 
10-6 risk. Therefore, a concentration of Be at Img/kg would have 
a cancer risk of 2.5 x 10-6. The Be residential noncancer PRG of 
390mg/kg is based on a HQ of 1. 1 mg/kg of Be would have an HQ of 
1/390. 

EPA Region 9 Residential PRGs: 

Beryllium (Be) -
Arsenic (As) -
Antimony (Sb) -

Cancer (10-6) 
.4mg/kg 
.97mg/kg 

Noncancer (HQ=1) 
390mg/kg 
23mg/kg 
3Img/kg 

Baritim (Ba) 
Chromium (Cr) -
Antimony (Sb) -

Federal MCL 

- 2000ug/l 
100ug/l(Cr total) 
5/lOug/l (proposed) 

EPA Region 9 
(tap vater) 
2600ug/l (nc) 
180ug/l(nc,CrIV 
15ug/l (nc) 

& Compounds) 

1. Site DP-13 - Beryllium (Be), Antimony (Sb), and Arsenic (As) 
exceeded EPA residential PRGs. Sb vas factored into the OU-1 RA, 
Be and As vere not. The highest concentrations vere: 5mg/kg of Be 
at five feet and 4mg/kg of As at 10 feet. 

Cancer risk due to Be (Img/kg) -
Cancer risk due to As (4mg/kg) -
Total cancer risk from RI 
Revised total cancer risk 

2.5 X 10-6 
4.12 X 10-6 
1.34 X 10-8-f 

- 6.63 X 10-6 

HQ due to Be (Img/kg) 
HQ due to As (4mg/kg) 
Total HQ from RI 
Revised total HQ 

.00256 

.174 

.478-f 

.654 

Conclusion: The revised total cancer and noncancer risks are 
acceptable. In addition, the soil vhere the data vas taJcen appears 
to have been excavated during the removal action. Proposed remedy 
is still valid. 

2. Site FT-03, RA vaa not conducted at this site. 

*o 
Only Be and Sb exceeded EPA residential PRGs. Be concentrations at 
the surface are above the EPA residential PRG. The highest 
concentration of Be detected vas l.7mg/kg (RIR Addendum) which 
poses a cancer risk of 4.25 x 10-6. 



Concentrations of Sb exceeded the EPA residential PRG only at depth 
(40 to 80 feet). The highest concentration found was 61ppn at 4 0 
feet. No surface samples have exceeded the EPA residential PRG. 
Any potential groundwater (GW) threat has not been substantiated. 
Sb has not been detected in GW. 

The most recent samples did not detect any Sb. This seems to 
confirm the Air Force's position that the Sb detects were due to 
instrument systematic problems in 1989. 

Conclusion: The risk for Be is acceptable, 
still valid. 

Proposed remedy is 

3. 8D-3.0 - Sb, Be, and As exceeded EPA residential PRGs. Sb and 
Be had been factored into the OU-1 RA, As was not. Highest 
concentration of As detected was 5mg/kg. 

Cancer risk due to As (5mg/kg) -
Total cancer risk OU-1 RI 

HQ due to As (5mg/kg) 
Total HQ from OU-1 RI 

5 . 1 5 
8 . 5 5 
1.35 

.217 
t ? 3 5 

X 

X 
X 

_+ 

10-6 
10-6 + 
10 -5 

.452 

Conclusion: Additional potential risk due to As is acceptable. 
Proposed remedy is still valid. 

4. SS-01 - Be and As exceeded EPA residential PRGs. Be was 
factored into the RA, As was not. Highest concentration of As 
detected was 4.7mg/kg. 

Cancer risk due to As (4.7mg/kg) 
Total cancer risk OU-1 RI 

HQ due to As (5mg/kg) 
Total HQ from OU-1 RI 

4.845 X 10-6 
6.92 X 10-6 + 
1.177 X 10-5 

- .204 
- .031 + 

.235 

Conclusion : Additional potential risk due to As is acceptable. 
Proposed remedy is still valid. 

5. 6T-08 - Only Sb(3 Img/kg at surface - HQ of 1) exceeded EPA 
residential PRGs. The area where the soil sample was taken was 
excavated during the UST removal, addressing the potential risk. 

Conclusion: Proposed remedy is still valid. 



6. BT-07 - The Air Force sampled at depth for TCLP metals. 

Detected Results were: 

Federal MCL EPA Region 9 PRG 
(tap water) 

Barium - 957 ug/l 2000 ug/l 2600 ug/l (nc) 
Chromium - 15 ug/l 100 ug/l(Cr total) 180 ug/l(nc, CrIV) 

These concentrations are below the EPA PRGs and Federal Maximum 
Contaminant Levels. 

Conclusion: Data does not indicated a threat to GW. Proposed 
remedy is still valid. 
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I ^ ^ j ^ ? UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
V .<f REGION IX 

75 Hawrthorne Street 
San Francisco, Ca. 94105-3901 

February 1, 1994 

Subject: Region IX Preliminarv Remediation Goals fPRGs^ 
First Half 1994 

From: Stanford J. Smucker, Ph.D. 
Regional Toxicologist (H-9-3) 

To: PRG Table Mailing List 

Please find the update to the Region IX PRG tables. The tables 
have been revised to reflect the most current EPA information. 
Updates to toxicity values were obtained from IRIS through January 
1994 and HEAST through July 1993. Exposure factors have not 
changed from previous issues and reflect assumptions in RAGS 
Supplemental Guidance (OSWER Directive 9285.6-03, EPA 1991). 

The tables provide useful risk-based information for Region IX risk 
assessors and managers. However, "the tables have no official 
status and may be in conflict with local state requirements. They 
should be used only as a predictor of single-contaminant risk 
estimates for a specific environmental media (soil, air, and tap 
water). 

A contaminant concentration that exceeds a PRG level does not, in 
itself, mean that there is an unacceptable health threat. However, 
exceedances should be evaluated further. It is recommended that 
the reader verify the numbers with a toxicologist because "the 
toxicity/exposure information in the table may contain errors or 
need to be refined based on further evaluation. If you find an 
error please send me a note via fax at (415) 744-1916. 

To get on the PRG Table Mailing List, please make the request 
through EPA's project manager working on your site. Another 
option, to obtain the most recent version of the table, is to 
download the PRG Reference Tables (including text and physico-
chemical information) directly from California Regional Water 
Board's Bulletin Board System at (510) 286-0404. I have tried it 
out and found it to be very user friendly. 

Printed on Recycied Paper 



READING TEE PRG REFERENCE TABLE 

General Considerations: 

The PRG Table can be used for general risk screening purposes for 
residents and workers. Generally, the maximum concentration (or 95 
UCL of "the arithmetic mean) should be compared against the PRG 
concentrations. This comparison should only be performed after an 
extensive records search and compilation of existing data. As 
noted, before applying the PRG concentrations to a site, it is 
important to make sure that the exposure pa'thways and assumptions 
contained in the PRGs match those at the site. Region IX PRGs are 
based on standard EPA assumptions for direct exposures (i.e. 
ingestion, inhalation, and dermal contact) presented in RAGS 
Supplemental Guidance: OSWER Directive 9285.6-03). Additional 
pathways not covered by the PRGs require further evaluation. 

If more than a handful of chemicals are present at a site, it is 
recommended that multiple chemical additivity be considered for 
screening risks at a site. This can be done fairly simply by 
summing the ratios of measured concentrations to PRG concentrations 
(e.g. maximtim value/PRG value) . Cancer and noncancer based PRGs 
should be segregated when summing ratios. For carcinogens that 
also have noncancer endpoints, noncancer PRGs (which, in most cases 
are not presented in the tables) must also be calculated in 
addition to the cancer PRGs presented in the tables. For more 
information on screening site risks, the reader should contact EPA 
Region IX's Technical Support Section. 

In the PRG Table, separate cancer and noncancer concentrations were 
calculated based on a lifetime cancer risk of 10*̂  risk and a 
noncancer hazard quotient of 1. The PRG Table presents tihe lower 
of the two values. Generally, PRG concent:rations for carcinogens 
are based on cancer effects and for noncarcinogens are based on 
noncancer effects. However, additional considerations were 
necessary for soils. For some noncarcinogens, risk-based PRG 
concentrations were very high, higher than what is physically 
possible. In these cases a reasonable "ceiling limit" for the 
amount of chemical that may be in the soil matrix was estimated. 
For volatiles, the "ceiling limit" is based on the soil saturation 
limit ("sat") described below. For nonvolatiles, the "ceiling 
limit" is set at a maximtjm value ("max") of roughly 10 percent in 
soils (i.e. 100,000 mg/kg). 

Toxicity Values: 

EPA toxicity values, known as "safe" reference doses (RfD) and 
carcinogenic slope factors (SF) were obtained from IRIS through 
January 1994, HEAST through July 1993, and ECAO-Cincinnati. The 
priority among sources of toxicological constants used are as 
follows: (1) IRIS (indicated by "i"), (2) HEAST ("h"), (3) ECAO-



contaminant concentration is at or below soil saturation. If the 
PRG calculated using VF was greater than the calculated soil 
saturation ("sat"), the PRG was set equal to "sat" in accordance 
with Risk Assessment Guidance for Superfund - Part B (EPA, 1991). 

Dermal Ilbsorption of Contaminants in Soil: 

Much uncertainty surrounds the determination of hazards associated 
with dermal contact with soils. Acute irritation, sensitization 
reactions, and/or cancer concerns associated vith dermal expostires 
may need to be considered. Hovever, in most cases there are 
scientific limitations vith evaluating these direct contact 
exposures quantitatively. 

Region IX PRGs do consider dermal absorption of contaminants in 
soil. For volatiles and inorganics, dermal absorption is. 
considered negligible relative to ingestion and/or inhalation 
expostires. For semivolatiles, a default of 10% dermal absorption 
is assumed. At this % absorption, the dermal dose is estimated to 
equal the ingestion dose, using the best estimate default values in 
Dermal Exposure Assessment: Principles and Applications (EPA 
1992) . Therefore, to take into account dermal expostires to 
semivolatiles in soil, the PRG based on ingestion is simply divided 
by a factor of 2 (that is, the ingestion dose is doubled to account 
for dermal exposure). 

Chemicala Adsorbed to Airborne Particles: 

Inhalation of chemicals adsorbed to respirable particles (PM̂ g) vere 
assessed using a default particulate emission factor (PEF) equal to 
4.63 X lo' m^/kg that relates the contaminant concentration in soil 
with the concentration of respirable particles in the air due to 
fugitive dust emissions from contaminated soils. The relationship 
is derived by Cowherd (1985) for a rapid assessment procedure 
applicable to a typical hazardous waste site where the surface 
contamination provides a relatively continuous and constant 
potential for emission over an extended period of time (e.g. 
years). This may not be an appropriate assumption for all sites. 

With the possible exception of cadmium, chromium, and nickel, 
inhalation of airborne particles does not significantly affect the 
PRG for soils and therefore is not considered further in this 
memorandum. As written, the Soil PRG equations do not incorporate 
a PEF value. To incorporate the PEF in the PRG equation (either 
the default value or a site-specific value) , t:he user simply 
substitutes the PEF value for l^e VF value (see below). For more 
details regarding specific parameters used in the PEF inodel, the 
reader is referred to RAGS Part B (EPA, 1991). 



Parameter 

CSF. 

CSF, 

RfD, 

RfD, 

TR 

THQ 

BW, 

BWg 

AT 

IRS, 

IRSg 

IRS„ 

EF^ 

ED, 

ED. 

EZPOSURE ASSUMPTIONS 

Definition Tunits^ ^^dt 

Cancer slope factor oral (mg/kg-d)'' 

Cancer slope factor inhaled (mg/kg-d)'' 

Reference dose oral (mg/kg-d) 

Reference dose inhaled (mg/kg-d) 

Target cancer risk lO'* 

Target hazard quotient i 

Body weight, adult (kg) 70 

Body weight, child (kg) 15 

Averaging time (years of life) 70* 

Air breathed (m^/day) 20, 1^ 

Drinking water ingestion (L/day) 2 

Soil ingestion - lifetime resident (mg/day) 100 

Soil ingestion - child resident (age 1-6), 2 0 0 
(mg/day) 

Soil ingestion - occupational (mg/day) 50 

Exposure frequency - residential (d/y) 350 

Exposure frequency - occupational (d/y) 250 

Exposure duration - residential (years) 30, 6' 

Exposure dtiration - occupational (years) 25 

Volatilization factor for water (unitless) 0 . 5 
(Andelman 1990) 

FooUMU: 
*Scvcn(y yean U the avcnfiot time for caicioogcnt. For noncaicinogent, tbc •vcnfing time it let equal lo the expowre duntioa 
fAT-ED) . 

IS m/day i* tbc daily iattke nla for indoor air. Thii auumptioa i* ued in the lap water aquation oo page S. 
'ExpoaiR duntioa for lifetime icaidcnu ia aiauned to be 30 yean and for child reaidenii ia aawmed lo be 6 yean (a^e 1 thni 6). 



3. Drinking water 

a. Carcinogens 

. TRxBW,xATx265d/yxi0^ug/mg 
~ EF^xEDpci (IRyXCSF^) * {KxIR^CSF^) ] 

b. Non-carcinogens 

THOxBW^xED^ 6 5 d /yx l O^ug/mg 
C{ug/L) 

E F , x E D ^ [ i - ^ ) * i ^ ^ ) l 
RfD^ RfDi 

4 . Air 

a . Carcinogens 

3 _raxSRVxAI«65cf/yxl0^ugr/ing 
EF^xED^IR^CSF^ 

b. Non-carcinogens 

, 3 _ THQxRfPjXBW^xEDjXZ 6 5 d/yXl 0̂  ug/mg 
' EFjXED^R^ 



SOIL SATURATION CONCENTRATIOK (Ĉ )̂ 

(K^C^^} * (C^PJ) * (C^H'xP^) 

Parameter 

'Mt 

OC 

OC 

Definition runits^ 

Soil satiiration concentration 
(mg/kg) 

Soil-water partition coefficient 
(L/kg) 

Organic carbon partition 

Organic carbon content of soil 
(fraction) 

Upper limit of free moisture in 
soil (mg/L-water) 

Default 

K ^ X OC 

Chemic2d-specific 

2% o r 0 .02 

s X e 

s 

H' 

e 

Pt 

Solubility in water 
(mg/L-water) 

Soil bulk density (kg/L) 

Water filled soil porosity 

Henry's Law constant 
(unitless) 

Air-filled soil porosity 

Soil moisture content 
(kg-water/kg-soil) 

Total soil porosity (unitless) 

True soil density or particle 
density (kg/L) 

Chemical-specific 

1.5 

P - P 
•̂ t ^ » 
H X 41, where 41 
is a conversion 
factor 

P̂  - eB 

10% or 0.1 

1 - (6/P.) *' 

2.65 . 

10 
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Region IX Preliminary Remediation Goals (01/01/94) 

CONTAHINANT 

Acephate 

Acetaldehyde 

Acetochlor 

Acetone 

Acetone cyanohydrin 

Acetonitrile 

Acetophenone 

Acifluorfen 

Acrolein 

Acrylamide 

Acrylic acid 

Acrylonitrile 

Aiachlor 

Alar 

Aldicarb 

Aldicarb suifone 

Aldrin 

Ally 

Allyl alcohol 

Allyl chloride 

Aluminum 

Aluminum phosphide 

Amdro 

Ametryn 

m-Aminophenol 

4-Amlnopyridine ''• 

Amitraz 

Anmonla 

Anmonium sulfamate 

Aniline 

Antimony and compounds 

Antimony pentoxide 

Antimony potasslKii tartrate 

oSF 

l/(mg/kg-d) 

8 . ; E - 0 3 

4.5E+00 

5.4E-01 

8.IE-02 

• • ; : : : • . •'. 

:•:.. 1 - ' E % 

••• s ? 

5.7E-03 

TOXICITY VALUES 

oRfO iSF 

(mg/kg-d) l / ( m g / k g - d ) 

1 4.OE-03 t 

2.6E-03 r 

2.OE-02 1 

l .OE-01 1 

7.OE-02 h 

6.OE-03 1 

l .OE-01 1 

1.3E-02 1 

2.OE-02 h 

t 2.OE-04 1 

8.OE-02 1 

1 5.7E-04 r l 
. • : • ' • 

h iot-6i;v,: 
'•*#!;<?i'ii 

f^m^. y 
l , i r bE-03 1 

r 3.0E-05 i 

2.5E-01 1 

5.OE-03 X 

5.OE-02 h 

1.0E400 e 

4.OE-04 t 

3.OE-04 1 

9.OE-03 1 

7.OE-02 h 

2.0E-05 h 

2.5E-03 1 

2.0E-01 1 

1 2.9E-04 r 

4.OE-04 1 

5.OE-04 h 

9.OE-04 h 

8.7E- 03 

4.&Et00 
...Ji-

. i 4 E 01 

, (1. OE-02 
• • ; • : 

1.7E+0I 

5.7E -03 

IRfO i 

(mg/kg-d) 

r 4.OE-03 r| 

2.6E-03 1 

2.OE-02 r 

l.OE-01 r 

2.9E-03 h 

1.4E-02 h 

5.7£-0e X 

1-3^-O^r 

% -ffrOfi i 
1 1.1^-04 r 

8. lk-05 1 

1 5.7E-04 1 

r l.OE-02 r 

1.5E-01 r 

1.OE-03 r 

1.OE-03 r 

1 3.0E-05 r 

2.5E-01 r 

5.OE-03 r 

2.9E-04 1 

3.OE-04 r 

9.OE-03 r 

7.OE-02 r 

2.0E-05 r 

2.5E-03 r 

2.9E-02 1 

r 2.9E-04 1 

V 1 
0 

0 

0 

0 

1 

0 

.: 1;: 
% '̂ 

• » . 

•-.'^ 

0 

0 

1 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

Residential 

Soil (mg/kg) 

9.8E«01 

l.OE^OZ 

7.8E402 

..:.|:^*fl3: 

PRELIHINARY REMEDIATION GOALS (PRGS) 

ca** 

nc 

TIC 

Jtc 

.::?:;::: i i ? t * t ) 3 nC 
. m 2 - ^ * 0 2 

:;f ^ i 91+03 
5.1E+02 

7.8Et02 

1.9E-01 

3.1E+03 

2.6E-01 

l . l E O l 

5.9Et03 

3.9E+0J 

3.9E+0I 
5.OE-02 

9.8E+03 

2.0E+02 

2.0E403 

7.BEt04 

3.1E+01 

1.2E+01 

3.5E+02 

2.7E+03 

7.8E-0J 

9.eE01 

1 7.8E+03 

1 l.lE+01 

1 3.1E+01 

1 3.9E401 

1 7.OE+01 

nc 

nc 

nc 

nc 

ca* 

nc 

ca* 

ca* 

nc 

nc 

nc 

ca* 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

Industr ia l m.'-

Soll (mg/kg)iL::;; 

mm 3.3|tp2,ef«* 

1^:?; j i ; ;£^S*nc 

..;..:..|! J E + 0 4 nc 

f 1.3E+04 nc 

' 7.2E+04 nc 

6.1E+03 nc 

l.OE+05 nc 

1.3E+04 nc 

2.OE+04 nc 

6.3E-01 ca 

8.2E+04 nc 

4.5E-01 ca* 

3.6E+01 ca 

l.OE+05 max 

l.OE+03 nc 

l.OE+03 nc 
1.7E-01 ca 

l.OE+05 max 

5.1E+03 nc 

5.1E+04 nc 

l.OE+05 max 

B.2E+02 nc 

3.1E+02 nc 

9.2E+03 nc 

7.2E+04 nc 

2.OE+01 nc 

2.6E+03 nc 

l.OE+05 max 

3.0E+02 nc 

8.2E+02 nc 

l.OE+03 nc 

l.BE+03 nc 

Ambient Ai r 

•;: (ug/m3) 

9.8E-01 

, 9.4E+00 

7.3E+01 

3.7E+02 

1.OE+01 

5.2E+01 

2.1E-02 

4.7E+01 

2.1E-02 

I.9E-03 

3.1E-01 

3.6E-02 

l . lE-01 

5.5E+02 

3.6E+00 

3.eE+00 
5.OE-04 

9.1E+02 

1.8E+01 

1 OE+OO 

l . l E + 0 0 

3.3E+01 

2.6E+02 

7.3E-02 

9 .1 t+00 

l.OE+02 

1.OE+OO 

ca* 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

nc 

ca* 

ca 

nc 

nc 

nc 
ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

Tap Uater 

( u g / n 

9.aE+00 ca-

9.5E+01 nc 

7.3E+02 nc 

7 . ; E + 0 2 nc 

2.6E+03 nc 

2 2E+02 nc 

3 7E+03 nc 

4.7E+02 nc 

7 . 3 t * 0 2 nc 

1.9E-02 ca 

2.9E+03 nc 

5.9E-02 ca-

l . l t » 0 0 ca 

5.5t+03 nc 

3 .7Et01 nc 

3.7E+01 nc 

5.OE-03 ca 

9. IE+03 nc 

1.8E+02 nc 

1.8E+03 nc 

3.7E+04 nc 

I.5E+01 nc 

I . IE+Ol nc 

3.3E+02 nc 

2.6E+03 nc 

7.3E-01 nc 

9 I t+Ol nc 

7.3Et03 nc 

1 IE«01 nc 

1 5E»01 nc 

1.8E«0l nc 

3.3E+01 nc 

Key: I-IRIS h-HEAST e-ECAO x-UITHORAWN r-ROUTE EXTRAP. t-TOX. EQUIV. ca-CANCER PRO nc-NOHCANCER PRG sat-SOIL SAT. max-HAX. LIHIT *-nc < lOOX ca ••-nc < lOX ca 



Region JX Preliminary Renwdlation Goals (01/01/94) 

CONTAHINANT 

Bisphenol A 

Boron 

Boron trlfluorlde 

Bromodichloromethane 

Bromoethene (vinyl bromide) 

Bromoform (tribromomethane) 

Bromomethane 

4-Bromophenyl phenyl ether 

Bromophos 

Bromoxynt1 

Bromoxynll octanoate 

1,3-But8dlene 

1-Butanol 

Butylate 

Butyl benzyl phthalate 

Butylphthalyl butylglycolate 

Cacodylic acid 

Cadnium and compounds 

Caprolactam 

Captafol 

Captan 

Carbaryl 

Carbazole 

Carbofuran 

Carbon disulfide 

Carbon tetrachloi>lde 

Carbosulfan 

Carboxin 

Chloral 

Chloramben 

Chloranil 

Chlordane 

Chlorlmoron-ethyl 

1 
1 oSF 

1 i/dng/kg-d) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
fe. 
t-§:• 

-^^% •%. .:.S--
::;,,# W 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

6.2E-02 

l.lE-01 

7.9E-03 

9.8E-01 

.:.; • % 

: • : : . . : - : - : - : ; ^ 

•i • • ^ 1 : 

••.'• 

8.6E-03 

3.5E-03 

2.OE-02 

1.3E-01 

4.0E-01 

1.3E+00 

TOXICITY \ 

oRfO 

VALUES 

ISF 

(mg/kg-d) l/(mg/kg-d) 

5.OE-02 1 

9.OE-02 t 

t 2.OE-02 1 

r 8.6E-04 r 

\ 2.OE-02 1 

1.4E-03 1 

5.OE-03 h 

2.OE-02 1 

2.OE-02 1 

r 

I Qfc:Oi.-.<. 

M^rP2:l 
•: z - k ^ i -
•i. l.t*+O0 » 

^3.0E-03 h 

5.OE-04 1 

5.0E-0I 1 

h 2.OE-03 1 

h 1.3E-01 1 

i.OE-01 i 

h 

5.OE-03 1 

l.OE-01 i 

1 7.OE-04 1 

l.OE-02 1 

l.OE-01 1 

2.OE-03 i 

1.5E-02 1 

h 

1 6.0E-05 i 

2.OE-02 1 

6.2E-02 

l.lE-01 

3.9E-03 

. XO-v 

: .f""I-
1- l.fiE-o».; 
••;-:•; • • • : • : : < < • 

*̂*.;i;|. 

6.3E+00 

8.6E-03 

3.5E-03 

2.OE-02 

5.2E-02 

4.0E-01 

I.3E+00 

1 
IRfO 1 

(mg/kg-d) | 

1 
5.OE-02 r| 

5.7E-03 hj 

2.0C-04 hj 

r 2.OE-02 r| 

h B.6E-04 1 

1 2.OE-02 r 

1.4E-03 t| 

..: .yy;- : 'i:: 1 

loE'Oa*-] 
^lf-02 r 

2.(1-02 r| 

* 
l.OE-01 r 

5.OE-02 r 

2.0E-0I r 

I.OE+00 r 

3.OE-03 r 

t 
S.OE-01 r 

r 2.OE-03 r 

r 1.3E-01 r 

l.lE-01 r 

r 

5.OE-03 r 

2.9E-03 h 

1 5.7E-04 e 

1.OE-02 r 

l.OE-01 r 

2.OE-03 r 

1.5E-02 r 

r 

i 6.0E-05 r 

2.OE-02 r 

V 1 
0 1 
c 1 

0 1 
0 I 
0 1 
1 1 
1 

.. ttfel 
%l"] 

"9... 
'••:• 

.::. 0 ' 
0 

0 

1 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 0 
1 0 
1 1 
1 1 
1 0 
i 0 
1 0 
1 0 
1 ^ 
1 0 
1 0 

PRELIHINARY REHEDIATION GOALS (PRGS) 

Residential 

Soil (mg/kg) 

2.0E+03 nc 

7.0E+03 nc 

:4 " 
2i>W«tf^« 

..:. | 6 E - ^ l l a * 

''•'l;..i:;i|+02 ca** 

f'''•|,0|i01 nc 

m 
2.0E+02 nc 

7.8E+02 nc 

7.8E+02 nc 

3.9E+03 nc 

2.0E+03 nc 

7.8E+03 nc 

3.9E+04 nc 

1.2E+02 nc 

3.9E+01 nc 

2.OE+04 nc 

7.8E+01 nc 

2.4E+02 ca* 

1 3.9E+03 nc 

1 4.3E+01 ca 

1 2.0E+02 nc 

1 5.3E+01 nc 

1 9.2E-01 ca* 

1 3.9E+02 nc 

I 3.9E+03 nc 

1 7.8E+01 nc 

1 5.9E+02 nc 

1 2.1E+00ca 

1 6.6E-01 ca** 

I 7.BE+02 nc 

Industrial K S 

Soil I ' ^ ^ i l ^ i 

• : ' • : ' 

1:..::: 
% . y. 

B 
ll-

5 . I M 4 ncfc' 

9.Z^^iic 
: . ; -•-•:• 

5.1E+00 ca 

1.5E+00 ca* 

3.6E+02 ca* 

8.4E+01 nc 

5.1E+03 nc 

2.OE+04 nc 

2.OE+04 nc 

l.OE+05 nc 

5.1E+04 nc 

l.OE+05 max 

l.OE+05 max 

3.1E+03 nc 

4.9E+02 nc 

l.OE+05 max 

3.3E+02 ca* 

8.2E+02 ca 

l.OE+05 nc 

I.4E+02 ca 

5.1E+03 nc 

7.4E+01 nc 

1.6E+00 ca* 

1.OE+04 nc 

I.OE+05 nc 

2.0E+03 nc 

I.5E+04 nc 

7.IE+00 ca 

2.2E+00 ca* 

2.OE+04 nc 

Ambient Air 

(ug/m3) 

1.8E+02 nc 

2.1E+01 nc 

7.3E-01 nc 

1.4E-01 ca 

7.7E-02 ca* 

2.2E+00 ca* 

5.2E+00 nc 

1.8E+01 nc 

7.3E+01 nc 

7.3E+01 nc 

8.7E-03 ca 

3 . ; E * 0 2 nc 

1.8E+02 nc 

7.3E+02 nc 

3.7E+03 nc 

l.lE+01 nc 

1.4E-03 ca 

1.8E+03 nc 

9.9E-01 ca-

2.4E+00 ca 

4.0E+02 nc 

4.3E-01 ca 

1.8E+01 nc 

l.OE+01 nc 

1.6E-01 ca* 

3.7E+01 nc 

3.7E+02 nc 

7.3E»0O nc 

5.5E+01 nc 

2.IE-02 ca 

6.6E-03 ca ' 

7.3E.01 nc 

Tap Uater 

(ug/l) 

1.8E+03 nc 

3.3E+03 nc 

2.9E-01 ca 

1.6E-0I ca 

l.lE+01 ca 

l.lE+01 nc 

1.8E+02 nc 

7.3E+02 nc 

7.3E+02 nc 

I.8E-02 CJ 

3.7Et03 lit 

1.8E+03 nc 

7.3E+03 nc 

3.7Et04 nc 

1 lE+02 nr 

1 BE+OI nc 

1.8E+04 nt 

9.9E+00 c^ 

2 4E«0l c 

3.7E+03 nr 

4.3£^00 c. 

1.8E+02 n. 

2.8E*01 n. 

2.6E-01 c 

3.7E+02 n 

3 7£«03 n 

7.3E^01 n 

5.5E*02 n 

2-IE-Ol c 

6 6E-0? c 

;-3E«02 n 

Key: i-IRt lEAST e-ECAO x-WITHORAWN r-ROUTE EXTRAP. t-TOX. EQUIV. c a - C A H . ^ '6 nc-NONCANCER PRG sat'SOIL SAT. max-HAX. LIHIT *-nc < IQOX ca' nc < I OX ca 



/tk'--**... 

Region IX Preliminary Remediation Goals (01/01/94) 

CONTAHINANT 

Coke Oven Emissions 

Copper and ccmpounds 

Crotonaldehyde 

Cumene 

Cyanazine 

Cyanides 

Barium cyanide 

Copper cyanide 

Calcium cyanide 

Cyanogen 

Cyanogen bromide 

Cyanogen chloride 

Free cyanide 

Hydrogen cyanide 

Potassium cyanide 

Potassium silver cyanide 

Silver cyanide 

Sodium cyanide 

Zinc cyanide 

Cyclohexanone 

Cyclohexlamine 

Cyhalothrin/Karate 

Cypermethrln 

Cyromazlne 

Dacthal 

Dalapon 

DanItol 

ODO. 

DDE 

DDT 

Decabromodiphenyl ether 

Demeton 

Oiallate 

TOXICITY 

oSF oRfD 

VALUES 

ISF 
l/(mg/kg-d) (mg/kg-d) l/(mg/kg-d) 

3.7E-02 h 

1.9E+00 h 1.OE-02 » 

4.OE-02 1 

8.4E-01 h 2.OE-03 h 

l.OE-01 h 

5.OE-03 1 

4.OE-02 1 

4.OE-02 1 

9.OE-02 1 

50E-P2 1 

2.(%MB 

.:. ^̂ :#k̂ 1 
:%^^%im^' 

::;:::;:, ^ ^ ̂ *̂?;l|;:;1-. 0£-01 1 

i l : /' • 4.OE-02 1 
1; *̂  5.OE-02 1 

5. OE+00 1 

2.0E-01 1 

5.OE-03 1 

l.OE-02 1 

7.5E-03 1 

5.0E-01 1 

3.OE-02 1 

S.OE-04 X 

2.4E-01 1 

3.4E-01 1 

3.4E-01 i 5.OE-04 1 

l.OE-02 1 

4.0E-05 1 

6.1E-02 h 

2.2E+00 

1.9E+00 

8.4E-01 

•••••::::•:•;• 

.f .-•::: 

•ii. I;. 
am-̂ - ''"'" 
:-. 
|:: 

2.4E-01 

3.4E-01 

3.4E-01 

6.1E-02 

IRfO 

(n^/kg-d) 

I 

X 1.OE-02 r 

2.6E-03 h 

r 2.OE-03 r 

0^^.. 

i l 

5.OE+OO rj 

2.0E-01 rj 

5.OE-03 rj 

l.OE-02 rj 

7.5E-03 rj 

5.0E-01 rj 

3.OE-02 rj 

5.OE-04 rj 

r 1 

r 1 

1 5.OE-04 rj 

l.OE-02 rj 

4.0E-05 rj 
r 1 

V 
0 
C 

0 

0 
1 
1 
0 

& 
.ti-
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

PRELIHINARY REHEDIATION GOALS (PRGS) 

Residential 

Soil (mg/kg) 

2.9E+03 nc 

2.2E-02:|a 

6.8C^li.t 
,, ip^ca* 

••• • • ••• * 1 

H ^8E+03 nc 

? 3.9E+02 nc 

3.1E+03 nc 

3.1E+03 nc 

7.0E+03 nc 

3.9E+03 nc 

1.6E+03 nc 

1.6E+03 nc 

3.9E+03 nc 

1.6E+04 nc 

7.8E+03 nc 
3.1E+03 nc 

3.9E+03 nc 

l.OE+OSmax 

7.8E+03 nc 

1 2.0E+02 nc 

3.9E+02 nc 

2.9E+02 nc 

2.OE+04 nc 

1.2E+03 nc 

1 2.OE+01 nc 

1 3.5E+00 ca 

1 2.5E+00 ca 

1 2.5E+00 ca** 

1 3.9E+02 nc 

1 1.6E+00nc 

1 1.4E+01 ca 

Industrial mi^. 
Soil (mg/|ci) %:;:: 

W -m .,.:.-
i ' 
% : 

% , •• 

1' 

'̂ ' W ..::.:# ' 
i>":i|+#nc 

; 3fv;l|-02 ca 

6.8E+01 sat 

3.4E+00 ca 

l.OE+OS max 

1.OE+04 nc 

8.2E+04 nc 

8.2E+04 nc 

l.OE+OS max 

l.OE+05 nc 
4.1E+04 nc 

4.1E+04 nc 

l.OE+OS nc 

l.OE+05 max 
l.OE+05 max 

8.2E+04 nc 

l.OE+OS nc 

l.OE+05 max 

l.OE+05 max 

5.1E+03 nc 

1. OE+04 nc 

7.7E+03 nc 
l.OE+05 max 

3.1E+04 nc 

5.1E+02 nc 

1.2E+01 ca 

8.4E+00 ca 

8.4E+00 ca* 

I.OE+04 nc 

4.1E+01 nc 

4.7E+01 ca 

Ambient Air 

:(ug/m3) 

3.9E-03 ca 

4.5E-03 ca 

9.4E+00 nc 

l.OE-02 ca 

1.8E+04 nc 

7.3E+02 nc 

1.8E+01 nc 

3.7E+01 nc 

2.7E+01 nc 

1.8E+03 nc 

l.IE+02 nc 

1.8E+00 nc 

3.5E-02 ca 
2.5E-02 ca 

2.5E-02 ca* 

3.7E+OI nc 

I.5E-01 nc 

1.4E-01 ca 

Tap Uater 

(ug/l) 

1.4E+03 nc 
9.4E-03 ca 

2.5E+01 nc 

l.OE-01 ca 

3.7E+03 nc 

1.8E+02 nc 

1.5E+03 nc 

1.5E+03 nc 

3.3E+03 nc 

1 BE + 03 nc 

7.3t*02 nc 

7.3E+02 nc 

I.8E+03 nc 

. 7.3E+03 nc 
3.7E+03 nr 

1.5E+03 nc 

1.8E+03 nr 

l.BE+05 nc 
7.3E+03 nr 

1.8E+02 nc 

3.7E+02 nr 

, 2.7E+02 nr 

1.8E+04 n. 

l.lE+03 n. 

I.8E+01 r-

3.5E-01 c 

2 5E-01 c 

2-5E-01 c 

3-?E»02 r 
1 5E*00 n 

1.4E*00 c 

Key: I-IRIS h«HEAST e-ECAO x-WITHDRAWN r-ROUTE EXTRAP. t-TOX. EQUIV. ca-CANCER PRG nc-HONCANCER PRG sat-SOIL SAT. max-HAX. LIHIT *-nc < lOOX ca **-nc < lOX ca 



Region IX Preliminary Remediation Goals (01/01/94) 

CONTAHINANT 

Diethyl phthalate 

D ie thy l s t i l bes t ro l 

DIfenzoquat (Avenge) 

Oiflubenzuron 

Diisopropyl methylphosphonate 

DImethipIn 

Dimethoate 

3,3'-DImethoxybenzldine 

Dimethyl amine 

N-N-Dimethylanlline 

2.4-Dimethylanl l ine 

2.4-Dlmethylanl l lne hydrochloride 

3 ,3 ' -Oiirethylbenzidme 

1,1-Dlmethylhydrazlne 

1,2-Dimethylhydrazlne 

N,N-Dimethylformamide 

2,4-Dimethylpbeno) 

2,6-Olmethylphenol 

3,4-Dlniethylphenol 

Dimethyl phthalate 

Dimethyl terephthalate 

4,6-Din l t ro-o-cyc lohexyl phenol S 

1,3-Dlnltrobenzene 

1,2-Olnltrobenzene 

1,4-Dlnitrobenzene 

2,4-01nitrophenol 

Din i t ro to luene mlxtgre 

2,4-Dln l t ro to luene 

2,6-Olnl t roto luene 

Dinoseb 

d l -n-Octy l phthalate 

1,4-OioKane 

Oiphenamid 

i oSF 
j l/(mg/kg-d) 

j 4.7E+03 

1 1.4E-02 

7.5E-01 

5.8E-0I 

9.2E+00 

TOXICITY VALUES 

oRfO tSF 

(mg/kg-d) l/(mg/kg-d) 

8.0E-01 1 

h 

8.OE-02 1 

2.OE-02 1 

8.OE-02 i 

2.OE-02 1 

2.OE-04 1 

h 

5.7E-06 r 

2.OE-03 1 

h 

h % 

h :̂t, '%mi_ 
2 . 6 E + o o h % % ; % : - ^ -

3.7E+01; 
'>m '? 

i - '̂ 'Mii 
•4 ; : : - : ; . ''•• 

' • y y 

h , I;::: •:-:: i " 
^ ' ' : ' ' ^ : - • ; ' • • • ' ' 

1 
1 
1 
1 
1 
1 6.8E-01 

1 
1 6.BE-01 

1 
1 
1 l . lE-02 

1 

•*:fe::-!il;.. % *'•' 
t m ^ d i h 
1 2.OE-02 » 

6.OE-04 1 

1.OE-03 1 

l.OE+OI h 

l.OE-01 1 

2.OE-03 1 

1.OE-04 1 

4.OE-04 h 

4.OE-04 h 

2.OE-03 1 

1 

2.OE-03 1 

1 1.OE-03 h 

I.OE-03 1 

2.OE-02 h 

1 

3.OE-02 1 

4.7E+03 

1.4E-02 

; .5E-0I 

iBEi^Ol 

9.2E+00 

IRfO i 
(n>9/kg-d) | 

8.0E-01 r| 

r 1 
B.OE-02 r j 

2.OE-02 r j 

8.OE-02 r j 

2.OE-02 r j 

2.OE-04 r j 

r 1 
• M-Jt-06ifi 

t f f - M H 
r 'f; I 
r 1 
r 1 

J.5E+00 h 1 

3.7E+01 

6.8E-01 

6.8E-01 

l . lE-02 

X 

8.6E-03 l | 

2.OE-02 r 

6.OE-04 r 

1.OE-03 r 

l.OE+01 r 

l .OE-01 r 

2.OE-03 r 

1.OE-04 r 

4.OE-04 r 

4.OE-04 r 

2.OE-03 r 

r 

2.OE-03 r 

r 1.OE-03 r 

1.OE-03 r 

2.OE-02 r 

r 

3.OE-02 r 

V 1 
0 i 
C j 

0 1 
0 1 
0 I 
0 I 
0 I 

.̂:1 
:. d'--j 

.11 
0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 0 
1 0 

0 
1 1 
1 0 

PRELIMINARY REHEDIATION GOALS (PRGS) 
Residential 

Soil (mg/kg) 

3.1E+04 nc 

1.8E-04 ca 

3.1E+03nc 

I . t t t p i n c 

. • • | , lE^3"nc • 
; • .•• • " " • : • • • ' • 

' : .. 7.K+02 nc 

•r i^..i^m nc 
6.1E+01 ca 

2 .4E-01 nc 

7.8E+01 nc 

l . l E + 0 0 ca 

1.5E+00 ca 

9.3E-02 ca 

3.3E-01 ca 

2.3E-02 ca 

3.9E+03 nc 

7 8E+02 nc 

2.3E+01 nc 

3.9E+01 nc 

l.OE+OSmax 

1 3.9E+03 nc 

1 7.8E+01 nc 

I 3.9E+00 nc 

1 I .6E+0I nc 

1 1.6E+01 nc 

j 7.8E+01 nc 

j 1 .3E+00ca 

j 7.eE+01 nc 

j 1.3E+00 c a * 

j 3.9E+01 nc 

j 7.8E+02 nc 

j 3.2E+0I ca 

i 1.2E+03 nc 

I n d u s t r i a l ;<; 

S o i l ( m g / k g ) - ! ; 
. :;::.;:• ' - iy . - - -

l.oitOS.nia'x 

, « . i ^ ^ 0 4 c i 

8.iE+04 nc 

1 2.OE+04 nc 

'^ 8.2E+04 nc 

2.OE+04 nc 

2.0E+02 nc 

2.0E+02 ca 

3.4E-01 nc 

2.0E+03 nc 

3.8E+00 ca 

4.9E+00 ca 

3.1E-01 ca 

l. lE+00 ca 

7.7E-02 ca 

l.OE+05 nc 

2.OE+04 nc 

6.1E+02 nc 

l.OE+03 nc 

l.OE+05 max 

l.OE+05 nc 

2.0E+03 nc 

l.OE+02 nc 

4.1E+02 nc 

4.1E+02 nc 

2.0E+03 nc 

4.2E+00 ca 

2.0E+03 nc 

4.2E+00 ca 

l.OE+03 nc 

2.OE+04 nc 

6.OE+01 ca 

3.1E+04 nc 

Ambient A i r 

(ug/ni3) 

2.9E+03 nc 

i.8E-06 ca 

2.9E+02 nc 

7.3E+01 nc 

2.9E+02 nc 

7.3E+0I nc 

7.3E-01 nc 

6.1E-01 ca 

2.1E-02 nc 

7.3E+00 nc 

l . lE-02 ca 

I.5E-02 ca 

9.3E-04 ca 

2.4E-03 ca 

2.3E-04 ca 

3.1E+01 nc 

7.3E+0I nc 

2.2E+00 nc 

3.6E+00 nc 

3.7E+04 nc 

3.7E+02 nc 

7.3E+00 nc 

3.6E-01 nc 

1.5E+00 nc 

1.5E+00 nc 

7.3E+00 nc 

1.3E-02 ca 

7.3E+00 nc 

I.3E-02 ca 

3.6E+00 nc 

7.3E+01 nc 

7.7E-01 ca 

l.lE+02 nc 

Tap Water 

( u g / n 

2.9E+04 nt 

1.8E-05 Cf 

• 2.9E+03 m 

7.3E+02 nc 

2.9E+03 n. 

7.3E+02 n 

7.3E+00 n 

6.IE+00 c 

4.4E-02 r 

7.3E*0I n 

l . lE-01 r 

1 5E-01 r 

9.3E-03 c 

3.3E-02 c 

2.3E-03 f 

3.7Et03 r 

7.3E+02 , 

2.2E+0J -

3.7E+01 t 

3.7E+05 1 

3 7E+03 . 

;.3E+01 < 

3.7E+00 ' 

1.5E+0I 

I.5E+01 

7.3E+01 

1 3E-01 

7.3E«01 

1.3E-0) 

3.7Et01 

7.31*02 

l . B E + O O 

l . l £ » 0 3 

Key: I - I R . 'HEAST e-ECAO x-WITHORAWN r-ROUTE EXTRAP. t-TOX. EQUtV. ca-CAi 
c 

RG nc-NONCANCER PRG sat'SOIL SAT. max-HAX. LIHIT *-nc < lOOX r •nc < lOX ca 



Region IX Preliminary Remediation Goals (01/01/94) 

CONTAMINANT 

Ethylphthalyl ethyl glycolate 

Express 

Fenamlphos 

Fluometuron 

Fluoride 

FluorI done 

Flurprimldql 

Flutolanil 

Fluvalinate 

Folpet 

Fomesafen 

Fonofos 

Formaldehyde 

Formic Acid 

Fosetyl-al 

Furan 

Furazolidone 

Furfural 

Furiura 

Furmecyclox 

Glufosinate-anmonium 

Glyctdaldehyde 

Glyphosate 

Haloxyfop-methyl 

Harmony 

Heptachlor 

Heptachlor epoxtdtt ;: 

Hexabromobenzene 

Hexachlorobenzene 

Hexachlorobutadiene 

HCH (alpha) 

HCH (beta) 

HCH (ganna) Lindane 

i oSF 
i l/(mg/kg-d) 

i 3.5E-03 
j 1.9E-01 

1 4.5E-02 

::> il •>:;:: ''ii: 

% . 6 ^ % 

^̂ . OE+01 

3.OE-02 

1 4.5E+00 

1 9.1E+00 

1 1.6E+00 

j 7.8E-02 
1 6.3E+00 

j 1.8E+00 

TOXICITY 

oRfD 

VALUES 

ISF 

(mg/kg-d) l/(mg/kg-d) 

3.OE+OO t 

8.OE-03 t 

2.5E-04 1 

1.3E-02 1 

6.OE-02 1 

8.OE-02 1 

2.OE-02 1 

6.OE-02 1 

l.OE-02 1 

i l.OE-01 1 

1 

2.0E-Q3 ll 

r 2.«:%^«. 

VIA 
|:j'^^03 1 

§ • • 

3.dE-03 1 

h 

1 

4.OE-04 i 

4.OE-04 1 

l.OE-01 1 

5.0E-05 1 

1.3E-02 1 

1 S.OE-04 i 

1 1.3E-05 i 

2.OE-03 1 

1 8.OE-04 1 

1 2.OE-03 x 

1 

1 

i 1.3E+00 h 3.OE-04 1 

3.5E-03 

|'9Ej0t 

V . - ' - <•:'•'• 

m i-
tf:.::.:" - m A 

5 

3 

4 

9 

; • 

5E-02 

OE+01 

OE-02 

5E+00 

lE+00 

.6E+00 

7E-02 

3E+00 

.8E+00 

.3E+00 

1 
IRfD 1 

(mg/kg-d) 1 

1 
3.OE+00 r| 

8.OE-03 rj 

2.5E-04 rj 

1.3E-02 rj 

6.OE-02 rj 

8.OE-02 rj 

2.OE-02 rj: 

^-%-^A 
fi.0M2'*J 
r i«l-01 rj 
r # 1 

2.OE-03 rj 

i 2.0E-01 rj 

2.OE+00 rj 

3.OE+00 rj 

1.OE-03 rj 

1 
1.4E-02 h| 

1 
1 

4.OE-04 r| 

2.9E-04 hj 

l.OE-01 rj 

5.0E-05 rj 

1.3E-02 rj 

i 5.OE-04 rj 

i 1.3E-0S r| 

2.OE-03 r| 

1 8.OE-04 rj 

1 2.OE-03 rj 

« 1 
• 1 
r 3.OE-04 r| 

V 1 
0 1 
c 1 

0 I 
0 1 

0 1 
0 

0 1 
(>.J 
• o ' j 

^'o-l 
î  
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PRELIHINARY REHEDIATION GOALS (PRGS) 

Residential 

Soil (mg/kg) 

l.OE+OS max 

3.1E+02 nc 

9.e£+0p|hc 

,.5,it«)î |nc 
:,.,:::..|>3#3'nc' 

IJL i;.i|+03 nc 
::f"'-|..ll+02 nc 

2.3E+03 nc 

3.9E+02 nc 

2.4E+02 ca* 

4.5E+00 ca 

7.8E+01 nc 

1.9E+01 ca 

7.8E+04 nc 

l.OE+05 max 

3.9E+01 nc 

2.2E-01 ca 

I.2E+02 nc 

1.7E-02 ca 

2.8E+01 ca 

1.6E+01 nc 

1.6E+0I nc 

1 3.9E+03 nc 

1 2.OE+OO nc 

5.1E+02nc 

1 1.9E-01 ca 

Industrial ^S;: 

Soil (m^/|ig)|y:;: 

ŝ :.••:•: 1.6£p.ii»w*^^ 

%m;^^0^Wi 
|, s,. ?.ijE+02 nc 

'% '1.3E+04 nc 

** 6.1E+04 nc 

8.2E+04 nc 

2.OE+04 nc 

6.1E+04 nc 

1.OE+04 nc 

8.2E+02 ca 

1.5E+01 ca 

2.0E+03 nc 

6.3E+01 ca 

l.OE+05 max 

l.OE+05 max 

l.OE+03 nc 

7.5E-01 ca 

3.1E+03 nc 

5.7E-02 ca 

9.5E+01 ca 

4.1E+02 nc 

4.1E+02 nc 

l.OE+OS nc 

5.1E+01 nc 

1.3E+04 nc 

6.4E-01 ca 

1 9.4E-02 ca** 3.1E-01 ca* 

1 7.8E+01 nc 

1 5.3E-01 ca* 

2.0E+03 nc 

l.BE+OO ca 

1 I.IE+Ol ca** 3.7E+01 ca* 

i I.4E-01 ca 

j 4.7E-01 ca 

j 6.6E-01 ca* 

4.5E-01 ca 

1.6E+00 ca 

2.2E+D0 ca 

Ambient Air 

(ug/m3) 

l.lE+p4 nc 

2.9E+bl nc 

. 9.1E-0I nc 

4.7E+01 nc 

2.2E+02 nc 

2.9E+02 nc 

7.3E+01 nc 

2.2E+02 nc 

3.7E+01 nc 

2.4E+00 ca 

4.5E-02 ca 

7.3E+00 nc 

1.9E-01 ca 

7.3E+03 nc 

l.lE+04 nc 

3.6E+00 nc 

l.OE+09 ca 

5.2E+01 nc 

1.7E-04 ca 

2.8E-01 ca 

1.5E+00 nc 

1.OE+OO nc 

3.7E+02 nc 

1.8E-01 nc 

4.7E+01 nc 

1.9E-03 ca 

9.4E-04 ca* 

7.3E+00 nc 

5.3E-03 ca 

l.lE-01 ca* 

1.4E-03 ca 

4.7E-03 ca 

6.eE-03 ca 

Tap Water 

(ug/n 

I.IE+OS nc 

2.9E+02 nc 

9.1E+00 nc 

•4.7E+02 nc 

2.2E+03 nc 

2.9E+03 nt 

7.3E+02 nc 

2.2E+03 nc 

3.7E+02 nc 

2.4E+01 c 

4.5E-01 c 

7.3E+01 n 

1.9E«00 c 

;.3E+04 r 

l.lE+05 n 

3.7E+01 n 

2.2E-02 c 

l.lE+02 n 

1.7E-03 c 

2.8£»00 c 

I.SEtOl r: 

1 5t+01 1 

3 7E+03 -

l.BE«00 1 

4.7E+02 1 

1.9E-02 . 

9.4E-03 

7.3E+OI • 

5.3E-02 

l.lE+00 

1.4E-02 

4.7E-02 

6.6E-02 

Key: l-IRlS h»HEAST e-ECAO x-WITHORAWN r-ROUTE EXTRAP. t-TOX. EQUIV. ca-CANCER PRG ncHONCANCER PRG sat-SOIL SAT. max-HAX. LIHIT *-nc < lOOX ca •*-nc < lOX ca 
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I CONTAMINANT | 

1 Hephosfolan | 

1 Mepiquat | 

1 Hercury and compounds (methyl) | 

1 Mercury and compounds (Inorganic) | 

1 Herphos | 

1 Herphos oxide | 

1 Metalaxyl j 

1 Methacry lon i t r i le j 

1 Hethamidophos | 

j Methanol j 

j Methidathion j 

1 Hethomyl | 

1 Methoxychlor | 

1 2-Methoxyethanol 

1 2-Methoxyethanol acetate 

1 2-Hethoxy-5-ni t roani l ine 

1 Methyl acetate 

j Hethyl acry late 

j 2-Hethylanl1ine (o- to lu id ine) 

j 2-Methylanl l ine hydrochloride 

j Hethyl chlorocarbonate l : # -
1 2-Methyl-4-ch1orophenoxyacetl9::iitil<l 

j 4-(2-Methyl-4-ch1orophenox^) l u t y H i : ac id (MCPB) 

1 2-(2-Hethyl-4-chIor9ph«no)(y);::prOplonlc a d d 

1 2-(2-Methy1-l,4-chlorophenox;|ii propionic acid (HCPP) 

1 Hethy lcyc lohexan i j? t : ;:-̂  

1 4,4'-Methylenediph«nyl isocyanate 

1 4,4'-Hethylenebisbenzeneamlne 

I 4.4'-Methylene b ls {2-ch loroan l l lne) 

1 4,4'-Hethylene b is(N,N' -d lm8thy l )an i l ine 

1 Hethylene bromide 

I Hethylene chlor ide 

1 Hethyl ethyl ketone 

TOXICITY VALUES 

oSF oRfD ISF 

l/(mg/kg-d) (mg/kg-d) l/(mg/kg-d) 

9.0E-05 h 

3.OE-02 1 

3.OE-04 1 

3.OE-04 h 

3.0E-05 1 

3.0E-0S 1 

6.OE-02 1 

1.OE-04 1 

5.0E-05 1 

5.0E-01 1 

1.OE-03 1 

2.5E-02 I ' l 

s.f^-mm 

m li;:^'*N||.'^i-OE+OO h 

P l : ..,' • '"' 3.OE-02 h 
! • • ' •|.4E-01 h 

1.8E-01 h 

1.OE+00 X 

5.OE-04 1 

l.OE-02 1 

1.OE-03 i 

1.OE-03 1 

8.6E-01 r 

5.7E-06 r 

2.5E-01 h 

1.3E-01 h 7.OE-04 h 

4.6E-02 1 

1 l.OE-02 h 

i 7.5E-03 1 6.OE-02 1 

1 6.0E-01 1 

,.:i5!;:. 

:f"'.: :: f... • 

l.;::.'*'̂ -̂ ' 
:>x;:::|:: 

4.6E-

2.4E-

1.8E-

2.5E 

1.3E 

4.6E 

I.6E 

• 

V . ..• 

y- 1 

'•• 

02 

01 

01 

-01 

-01 

-02 

-03 

( 
IRfO 1 

(•«9/kg-d) 1 

1 
9.0E-0S r| 

3.DE-02 r j 

1 
8.6E-0S h| 

3.0E-05 r j 

3.0E-05 r j 

6.OE-02 r j : 

#;6E.r05 %., 

ICrol r| 
l . i t - 0 3 r| 

2.SE-02 r j 

5.OE-03 r j 

5.7E-03 l j 

2.OE-03 r j 

1 
1.OE+00 r| 

3.OE-02 r j 

1 
1 

1. OE+OO r| 

5.OE-04 r j 

l.OE-02 r j 

1.OE-03 r j 

1.OE-03 r j 

B.6E-01 h j 

5.7E-06 hj 

1 
h 7.OE-04 r j 

1 
l.OE-02 r| 

i 8.6E-01 h j 

2.9E-01 l j 

V 1 PRELIHINARY REHEDIATION GOALS (PRGS) 
0 j Residential 

C j ! 

0 1 

0 i 
0 j 
0 1 
" 1 ^ 
o f 

:;..o'-il 
%v 
¥\ 
0 j 
0 j 
0 i 
0 1 
0 i 
0 i 
0 i 
1 j 
1 j 
0 j 
0 j 
0 i 
0 j 
0 i 
0 j 
0 1 
0 j 
0 i 
0 i 
0 1 
0 j 
0 j 
I j 
1 j 

>ol1 (mg/kg) 

3.5E+00 nc 

1.2E+03 nc 

l . 2 E + 0 l i c 

l i imi 'w 
; , , l H | ^ 0 r t O ^ 

;;: i ; t t +00 nc 

^^v3£+03 nc 

? 5.6E+00 nc 

2.OE+00 nc 

2.OE+04 nc 

3.9E+01 nc 

9.8E+02 nc 

2.0E+02 nc 

3.9E+01 nc 

7.BE+OI nc 

1.9E+01 ca 

9.4E+04 nc 

l . lE+02 sat 

3.SE+00 ca 

4.7E+00 ca 

3.9E+04 nc 

2.OE+01 nc 

3.9E+02 nc 

3.9E+01 nc 

3.9E+01 nc 

3.4E+04 nc 

2.2E-01 nc 

3.4E+00 ca 

Indus t r ia l , p ? 

Soil i ^ ^ ) ^ i 

J:|. • •' *i|j!. ,yy0 

% : : : ; : : - : > • : - ' 

1 6.1E+02 nc 

3.1E+01 nc 

3.1E+01 nc 

6.1E+04 nc 

7.8E+00 nc 

5.1E+01 nc 

l.OE+OS max 

l.OE+03 nc 

2.6E+04 nc 

5.1E+03 nc 

l.OE+03 nc 

2.0E+03 nc 

6.2E+01 ca 
1.3E+05 nc 

l. lE+02 sat 

1.2E+01 ca 

1.6E+01 ca 

l.OE+05 max 

S.lE+02 nc 

I.OE+04 nc 

l.OE+03 nc 

l.OE+03 nc 

l.OE+05 max 

5.BE+00 nc 

l.lE+01 ca 

6.6E+00 ca** 2.2E+01 ca* 

1.9E+01 ca 

3.9E+02 nc 

2.2E+01 ca 

S.2E+03 sat 

6.2E+0I ca 
1.OE+04 nc 

3.9E+01 ca 

5.2E+03 ta t 

:Amfalent A i r 

;;:;::(ug/m3) 

3.1E-01 nc 

I . lE-01 nc 

l . lE -01 nc 

2.2E+02 nc 
7.3E-01 nc 

l.BE-Ol nc 

l.BE+03 nc 

3.6E+00 nc 

9.1E+01 nc 

1.8E+01 nc 

2.1E+01 nc 

7.3E+00 nc 

1.9E-01 ca 

3.7E+03 nc 

l. lE+02 nc 

3.5E-02 ca 

4.7E-02 ca 

3.7E+03 nc 

l.BE+OO nc 

3.7E+01 nc 

3.6E+00 nc 

3.6E+00 nc 

3.1E+03 nc 

2.1E-02 nc 

3.4E-02 ca 

6.6E-02 ca 

1.9E-0I ca 

3.7E+01 nc 

5.2E+00 ca 

1.0Et03 nc 

Tap Water 

(ug / l ) 

l. lE+01 nc 

1.1 E+00 nc 

l.lE+00 ni 

2.2E+03 nc 

1.3E+00 nc 

l.BE+OO nc 

1.8E+04 nc 

3.7E+01 n. 

9.1E+02 n 

1.8E+02 r 

3.7E+01 r 

7.3E+01 n 

1.9E+00 c 

6.1E+03 n 

2.3E+02 r 

3.5E-01 c 

4.7E-01 c 

3 7E+04 r 

1.8E+01 r 

3.7E+02 r 

3.7E+01 t 

3.7E+01 . 

3.1E+04 c 

2.1E-01 r 

3 4E-0I < 

6.6E-0I c 

1.9E*00 . 

3.7E+02 . 

6.2E+00 . 

2.5E«03 

Key: c-.O HEAST e-tCAO x-WllHORAWN r-ROUTE EXTRAP. t-TOX. EQUIV. ca-CAl RG nc-NONCANCER PRG tat-SOIL SAT. max-HAX. LIHIT *-nc < lOOX cL 
r 

•nc < lOX ca 
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1 CONTAHINANT 

1 1 
1 
1 
1 Nitroguanidlne 

j 4-Nltrophenol 

1 2-Nitropropane 

j N-Nitrosodi-n-butylamine 

j N-Nitrosodlethanolamlne 

1 N-Nitrosodiethylamlne 

1 N-Nltrosodimethylamine 

1 N-Nitrosodiphenylamine 

1 N-Nltroso dl-n-propylamine 

1 N-Nltroso-N-methylethylamine 

1 N-Nltrosopyrrolldlne 

1 m-Nltrotoluene 

1 p-Nitrotoluene 

1 Norflurazon 

1 NuStar 

1 OctabromodI phenyl etiier 

1 Octahydro-1357-tetranitro-1357- tetrazoclne (HMX) g^ 

1 Octamethylpyrophosphoramlde % 

1 Oryzalin 

Oxadiazon : i . F " % '%. 
: ::•- .:•:::: - S ::;•:•• 

1 Oxamyl 

1 Oxyfluorfen 

1 Paclobutrazol ij; 

1 Paraquat 

1 Parathion 

j Pebulate 

1 Pendimethalln 

1 Pehtabromo-6-chloro cyclohexane 

1 PentabromodIphenyl ether 

1 Pentachiorobenzene 

1 Pentachloronitrobenzene 

1 Pentachlorophenol 

1 Permethrin 

oSF 

l/(mg/kg-d) 

9.4E+00 

5.4E+00 

2.8E+00 

1.5E+02 

5.1E+01 

4.9E-03 

7.OE+00 

2.2E+01 

2.1E+00 

.;:. -11 
• * ; . - : • • : 

::;:;::;:. . ^^^y. 

- • • : : : : . . 

: • ; ' . ' : ' : ^ : -

' • > ' 

2.3E-02 

t 2.6E-01 

1.2E-01 

TOXICITY 

oRfD 

VALUES 

ISF 

(mg/kg-d) l/(mg/kg-d) 

l.OE-01 i 

r S.7E-03 r 

1 

1 

1 

1 

1 

1 

1 

1 

l.OE-02 ii 

\.9ii.mh, 
•a.6c.m 

j . : - | ^ % T 
ii,'llE-03 1 

^ 5.OE-02 1 

2.OE-03 h 

5.OE-02 1 

5.OE-03 1 

2.5E-02 1 

3.OE-03 i 

1.3E-02 1 

4.SE-03 1 

6.OE-03 h 

S.OE-02 h 

4.OE-02 1 

h 

2.OE-03 1 

8.OE-04 1 

h 3.OE-03 i 

1 3.OE-02 1 

S.OE-02 1 

IRfD 

(mg/kg-d) 

l.OE-01 

9.4E+00 h 5.7E-03 

5.6E+00 

2.8E+00 

l.SE+02 

4.9E+01 

4.9E-03 

7.OE+00 

2.2E+01 

i.lE+OO 

I:.!: ' '̂  
W C ' -
-vm 

2.3E-02 

2.6E-01 

1.2E-01 

1 

r 

1 
1 

r .,, ::S;;;::.:..,'|:i 

*" ':•.•:•. 

1 f: 

1.OE-02 

l.OE-02 

4.OE-02 

7.OE-04 

3.OE-03 

5. OE-02 

2.OE-03 

5.OE-02 

5.OE-03 

2.5E-02 

3.OE-03 

1.3E-02 

4.5E-03 

6.OE-03 

S.OE-02 

4.OE-02 

r 

2.OE-03 

8.OE-04 

r 3.OE-03 

r 3.OE-02 

5.OE-02 

r| 

1 

:| 

i :: 

V 1 
0 
c 

0 

0 

I 
0 

0 

i 0 
% 
h 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PRELIHINARY REMEDIATION GOALS (PRGS) 

Residential 

Soli (mg/kg) 

3.9E+03 nc 

;'::|:i* 

..:::l;«e-(Jica 
, ^yy .%<^ i i lC i^ 
...::5t:..5i:|f-03 CS 

1 • % . 7 E - 0 2 ca 

1.7E+02 ca 

1.2E-01 ca 

3.9E-02 ca 

4.1E-01 ca 

3.9E+02 nc 

3.9E+02 nc 

2.7E+01 nc 

1.2E+02 nc 

2.0E+03 nc 

7.6E+01 nc 

2.0E+03 nc 

2.0E+02 nc 

9.8E+02 nc 

1.2E+02 nc 

S.lE+02 nc 

1.8E+02 nc 

2.3E+02 nc 

2.0E+03 nc 

1.6E+03 nc 

3.7E+01 ca 

7.BE+OI nc 

j 3.1E+01 nc 

j 3.3E+00 ca* 

j 7.1E+00 ca 

j 2.0E+03 nc 

Industrial ĵ fK; 

Soil ^J '09%0: 

JV-^:S::.l.t||()5^,^-^ 

%.mm%'̂ m'' 
"li -^y^S^ 
i ' 5.3E-01 ca 

" I.OE+00 ca 

1.9E-02 ca 

S.6E-02 ca 

5.8E+02 ca 

4.1E-01 ca 

1.3E-01 ca 

1.4E+00 ca 

1.OE+04 nc 

1.OE+04 nc 

7.2E+02 nc 

3.1E+03 nc 

5.1E+04 nc 

2.0E+03 nc 

5.1E+04 nc 

5.1E+03 nc 

2.6E+04 nc 

3.IE+03 nc 

1.3E+04 nc 

4.6E+03 nc 

6.1E+03 nc 

5.1E+04 nc 

4.1E+04 nc 

1.2E+02 ca 

2.0E+03 nc 

8.2E+02 nc 

l.lE+01 ca 

2.4E+01 ca 

S.lE+04 nc 

Ambient Air 

U (ug/m3) 

3.7E+02 nc 

9.1E-04 ca 

1.5E-03 ca 

3.OE-03 ca 

5.7E-05 ca 

1.7E-04 ca 

1.7E+00 ca 

1.2E-03 ca 

3.9E-04 ca 

4.OE-03 ca 

3.7E+01 nc 

3.7E+01 nc 

2.6E+00 nc 

l.lE+01 nc 

1.8E+02 nc 

7.3E+00 nc 

1.6E+02 nc 

1.BE+OI nc 

9.1E+01 nc 

l.lE+01 nc 

4.7E+01 nc 

1.6E+01 nc 

2.2E+01 nc 

1.8E+02 nc 

l.OE+09 nc 

3.7E-01 ca 

7.3E+00 nc 

2.9E+00 nc 

3.3E-02 ca 

7.1E-02 ca 

l.BE+02 nc 

Tap Water 

(ug/l) 

3.7E+03 n 

• 4.4E+01 c 

1.6E-02 c 

3.OE-02 c 

5.7E-04 c 

1.7E-03 t 

I.7E+0I t 

I.2E-02 f 

3.9E-03 ( 

4.IE-02 f 

3.7E+02 r 

3.7E102 c 

2.6E+0I 1 

l.lE+02 r 

1.8E+03 1 

7.3E+01 . 

1.8E+03 . 

1.8E+02 ! 

9.1E+02 

l.lE+02 • 

4.7E+02 

1.6E+02 

2.2E402 

1.8E+03 

1.5E+03 

3.7£*00 

7.3Et01 

2.9E+0I 

3.3E-01 

7.1E-01 

1.8E+03 

Key: I-IRIS h-HEAST e°ECAO x-UITHORAWN r-ROUTE EXTRAP. t-TOX. EQUIV. ca-CANCER PRG nc-NONCANCER PRG sat-SOIL SAT. max-HAX. LIMIT *-nc < lOOX ca ''-nc < lOX ca 



Region IX Preliminary Remediation Goals (01/01/94) 15 

CONTAHINANT 

Prochloraz 

Profluralin 

Prometon 

Prometryn 

Pronamlde 

Propachlor 

Propanil 

Propargite 

Propargyl alcohol 

Propazine 

Propham 

Propiconazole 

Propylene glycol 

Propylene glycol, monoethyl ether 

Propylene glycol, monomethyl ether 

Propylene oxide 

Pursuit 

Pydrin 

Pyridine 

Quinalphos 

Quinoline 

RDX (Cyclonite) 

Resmethrin 

Ronnel 

Rotenone .p 

Savey 

Selenlous Acid 

Selenium 

Selenourea 

Sethoxydim 

Silver and compounds 

Simazine 
Sodium azide 

TOXICITY VALUES 

oSF oRfD ISF IRfD 

l/(mg/kg-d) (mg/kg-d) l /(mg/kg-d) (mg/kg-d) 

A 

1.5E-0I 1 9.OE-03 I 

6.OE-03 h 

1.5E-02 I 

4.OE-03 I 

7.SE-02 I 

1.3E-02 I 

5.OE-03 1 

2.OE-02 i 

2.OE-03 I 

2.OE-02 I 

2.OE-02 1 

1.3E-Q2 ff;: 

2.0E+lii h 

...:. h M k 
;;;2.4E;'P1 I i ' M - 0 3 T 
% ^ i l '••>̂ '2.5E-01 I 

2.5E-02 I 

5 1.OE-03 i 

5.OE-04 I 

1.2E+01 h 

l.lE-01 I 3.OE-03 I 

3.OE-02 I 

S.OE-02 h 

4.OE-03 I 

2.5E-02 I 

5. OE-03 1 

5.OE-03 I 

5.OE-03 h 

9.OE-02 I 

5.OE-03 i 

1.2E-01 h 5.OE-03 I 

4.OE-03 I 

1.5E-01 r 9.OE-03 r 

6.OE-03 r 

1.5E-02 r 

4.OE-03 r 

7.5E-02 r 

1.3E-02 r| 

S.0E-Q3 r| 

2.0£-b2 r| 

i.OE-02 r 

:: 1.3E-02 r| 

2.OE+01 r| 

7.0E-01 rj 

S.7E-01 lj 

I.3E-02 I 8.6E-03 l| 

2.5E-01 rj 

2.5E-02 rj 

1.OE-03 rj 

5.OE-04 rj 

1.2E+01 r i 

l.lE-01 r 3.OE-03 rj 

3.OE-02 rj 

S.OE-02 rj 

4.OE-03 rj 

2.SE-02 rj 

I 

I 0 I 

9.OE-02 rj 

1.2E-01 r 2.OE-03 r| 

4.OE-03 rj 

V I 
0 j 
C j 

~0~j 
0 i 
0 j 
0 j 
0 j 

0 j 

h 
0 

0 I 

0 j 

0 I 

0 i 
0 j 
1 I 
0 j 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Residential 

Soil (mg/kg) 

PRELIHINARY REHEDIAT 

Industrial *::•: 

Soil (mg/fcg)r ,: 

ION GOALS (PRGS) 

:; Ambient Air 

(ug/m3) 

Tap Water 

(ug/l) 

3.SE+02 ca 

2.3E+02 nc 

S.9E+0^;hc I 

..:Jl,^lH)i:;:nc \ 
l,#3-nc ^ 
5;iE+02 nc 

i.6^+02 nc 

7.8E+02 nc 

7.8E+01 nc 

7,8E+02 nc 

7.eE+02 nc 

5.1E+02 nc 

l.OE+05 max 

2.7E+04 nc 

2.7E+04 nc 

9.BE+03 nc 

9.8E+02 nc 

3.9E+01 nc 

2.0E+OI nc 

7.1E-02 ca 

7.7E+00 ca 

1.2E+03 nc 

2.0E+O3 nc 

1.6E+02 nc 

9.8E+02 nc 

3.9E+02 nc 

3.9E+02 nc 

3.9E+02 nc 

3.5E+03 nc 

3.9E+02 nc 

7.1E+00 ca* 

1.6E+02 nc 

9.iim c4'*" 
i . y ^ nc 
l i E + 0 4 nc 

4.1E+03 nc 

;.7E+04 nc 

1.3E+04 nc 

5.1E+03 nc 

2.OE+04 nc 

2.0E+03 nc 

2.OE+04 nc 

2.OE+04 nc 

1 3E+04 nc 

l.OEtOS max 

l.OE+05 max 

l.OE+05 max 

l.OE+05 max 

2.6E+04 nc 

l.OE+03 nc 

5.1E+02 nc 

2.4E-01 ca 

2.6E+01 ca 

3.1E+04 nc 

5.1E+04 nc 

4.1E+03 nc 

2.6E+04 nc 

1.OE+04 nc 

1.OE+04 nc 

I.OE+04 nc 

9.2E+04 nc 

1.OE+04 nc 

2.4E+01 ca* 

4.1E+03 nc 

5.7E-02 ca 

2.2E+01 nc 

5.5E+01 nc 

1.5E+01 nc 

2.7E+02 nc 

4.7E+01 nc 

1.8E+01 nc 

7.3E+01 nc 

7.3E+00 nc 

7.3E+01 nc 

7.3E+01 nc 

4.7E+01 nc 

7.3E«04 nc 

2.6E+03 nc 

2.1E+03 nc 

6.6E-01 ca 

9.IE+02 nc 

9.1E+0I nc 

3.6E+00 nc 

I.8E+00 nc 

7.IE-04 ca 

7.7E-02 ca 

l. lE+02 nc 

1.8E+02 nc 

1.5E+01 nc 

9.1E+0I nc 

3.3E+02 nc 

7.1E-02 ca 

1.5E+01 nc 

3.3E+02 ca 

2.2E+02 nc 

5.5E+02 nc 

'1.5E+02 nc 

2.7E+03 nc 

4.7E+02 nt 

l.BE+02 nc 

7.3E+02 nc 

7.3E+01 n. 

7.3E+02 nc 

7.3E+02 n. 

l.OE-09 w 

7.JEI05 „ 

2.6E+04 n-

2.6E+04 n 

2.9E-01 c 

9.IE«03 n 

9 IE«02 r, 

3.7E+01 r 

1.BE+OI 

7 lE-03 

7.7E-01 

I.IE+03 

1.6E+03 

1.5E+02 

9.1E+02 

l.eE+02 

I.8E+02 

I.8E+02 

3.3E+03 

1.8E+02 

7.1E-01 

1.5E*02 

Key: i - I R l v . ^ HEAST e-ECAO x-UITHORAWN r-ROUTE EXTRAP. t-TOX. EQUIV. ca -CAIv^ "R6 nc-HONCANCER PRG sat-SOIL SAT. max-HAX. LIHIT •nc < lOOX ca, /nc < lOX ca 
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CONTAMINANT 

Thiram 

Tin and compounds 
Toluene 
Toluene-2,4-diamine 

To1uene-2,S-dlamlne 

Toluene-2,6-diamine 
Toxaphene 
Tralomethrin 

Triallate 
Triasulfuron 

1,2,4-Trlbromobenzene 

Tributyltin oxide (TBTO) 
2,4 ,6-Trichloroani1Ine 
2,4,6-Trichloroanillne hydrochloride 
1,2,4-Trlchlorobenzene 

1,1,1-Trlchloroethane 
I,1,2-Trlchloroethane 
Trichloroethylene (TCE) 
Trichlorofluoromethane 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 
2,4,5-TrichlorophenoxyacetlG /kcidl li 
2-(2,4,5-Trlchlorophenox)() prpplmip acid 

1,1,2-Trlchloropropant 

1,2,3-Tri chloropropane; 
Ethyl acetate '*' 
1,2,3-Trlchloroprqpene 
1,1,2-Trlchloro-l,2,2-trifluoroethane 

Tridlphane 

Triethylamine 
Trifluralin 
Trimethyl phosphate 

oSF 
l/(n)g/kg-d) 

TOXICITY 

oRfD 

/ALUES 

ISF 
(mg/kg-d) l/(mg/kg-d) 

5.OE-03 1 
6.0E-01 h 
2.0E-01 1 

3.2E+00 h 

l.lE+00 

3.4E-02 
2.9E-02 

... II 
.... m. % 
m •*¥:. • 

6.0E-01 h 

2.0E-01 h 
1 

7.5E-03 1 

1.3E-02 1 
l.OE-02 1 

5.OE-03 1 
3.0E-a5 f i 

h.. €..^W^;> 
•»•%.%..%. 

MlE%^^' 
1. 9:W-02 h 

$.76% r4.OE-03 1 
••i ... I . lE-di? 
¥• % 

l.IE-02 

2.7E+00 

7.7E-03 

3.7E-02 

e 6.OE-03 e 

3.0E-01 1 

l.OE-01 1 
1 
l.OE-02 1 
8.OE-03 1 

5. OE-03 1 

e 6.OE-03 1 

5.OE-03 h 

3.OE+01 1 
3.OE-03 1 
2.OE-03 r 

1 7.5E-D3 1 

h 

3.2E+00 

l.lE+00 

.•.•:•: .-. 

tl. ;.. 
|::..l::.': ^̂  'Sj;;;:.3V4fi02 
•"^^^^^l9E-02 

5.6E-02 
6.OE-03 

l.IE-02 

2.7E+00 

7.7E-03 

3.7E-02 

1 
IRfD 1 

(mg/kg-d) 1 

1 
5.OE-03 r| 

1 
I.IE-Ol h| 

1 
6.0E-01 r| 

2.0E-01 r 

1 
J M - ^ k r • 

% . 3 l ^ Z % ;: 
\ M - 0 Z r 

S!IE-03 r 
3.0E-05 r 

r 
r 

2.6E-03 h 
2.9E-01 X 

1 4.OE-03 r 
e 6.OE-03 r 

2.0E-0I h 

l.OE-01 r 

1 
l.OE-02 r 
8.OE-03 r 

S.OE-03 r 

r 5.OE-03 r 
1 

1 
5.OE-03 r| 8.6E+00 hj 

3.OE-03 rj 

2.OE-03 lj 
r 7.5E-03 rj 

1 

V 
0 
c 

0 
0 
I 
0 
0 

4 
•: t^^ 

% 
M 
0 
0 
0 
0 
0 

0 
0 
0 
0 
1 
1 
0 

I 
1 
0 
1 
0 
0 

PRELIHINARY REHEDIATION GOALS (PRGS) 
Residential 

Soil (mg/kg) 

2.0E+02 nc 

4.7E+04 nc 
2.8E+Q2fsat ̂  

::;:̂ i;)̂ r!Pi|ca 

.::ii::... •|.#><'«' ' 
.,|i.,.7iiE+03 nc 

;;f' lll.^iE-Ol ca 
1 2.9E+02 nc 

5.1E+02 nc 

3.9E+02 nc 

2.0E+02 nc 
1.2E+00 nc 
2.5E+01 ca 
2.9E+01 ca 

S.SE+02 sat 
3.0E+02 sat 
2.9E+00 ca 
1.4E+01 ca* 

4.1E+02 sat 

9.3E-01 sat 

7.7E+01 ca 

3.9E+02 nc 
3.1E+02 nc 

3.1E+02 sat 

3.1E+02 sat 
1 

1 
1 3.0E+02 sat 1 4.1E+02 sat 

1 1.2E+02 nc 
I 8.6E+01 nc 
j l.lE+02ca** 

j 2.3E+01 ca 

Industrial ::p;; 

Soil (m^/kg &;:;:;•:•: 
.•••;••:••••' . " • • ' 

^ms.i i0yM-' '-
l::;;:;;;:;i,:PEild5'ii«x 
il .:;•;:: :?;i6E+02 sat 
1 8.9E-01 ca 

l.OE+OSmax 

l.OE+OS max 
2.6E+00 ca 
7.7E+03 nc 
1.3E+04 nc 

1.OE+04 nc 

5.1E+03 nc 
3.1E+01 nc 
8.4E+01 ca 

9.9E+01 ca 

S.5E+02 sat 
3.0E+02 sat 
5.1E+00 ca 
2.5E+01 ca* 

4.1E+02 sat 

9.3E-01 sat 
2.6E+02 ca 
I.OE+04 nc 

8.2E+03 nc 

3.1E+02 sat 

3.1E+02 sat 

3.0E+02 sat 

4.1E+02 sat 
3.1E+03 nc 
1.2E+02 nc 
3.7E+02 ca* 

7.7E+01 ca 

Ambient Air 

:;; (ug/m3) 

1.BE+OI nc 

• 4.0E+02 nc 
2.7E-03 ca 
2.2E+03 nc 

7.3E+02 nc 
7.6E-03 ca 
2.7E+0I nc 
4.7E+01 nc 

3.7E+01 nc 
1.6E+01 nc 
I.IE-OI nc 
2.5E-01 ca 
2.9E-01 ca 

9.4E+00 nc 
l.OE+03 nc 
1.5E-01 ca 
1.4E+00 ca* 

7.3E+02 nc 

3.7E+02 nc 
7.8E-OI ca 
3.7E+01 nc 
2.9E+01 nc 

1.BE+OI nc 

3.2E-03 ca 

1.BE+OI nc 
3.1E+04 nc 

l.lE+01 nc 
7.3E+00 nc 
l.lE+00 ca* 
2.3E-01 ca 

Tap Water 

(ug/l) 

1.8E+02 nc 
2.2E+04 n. 
.9.3E+02 n 

2.7E-02 c 
2.2E+04 n 

7.3E+03 n 
7.7E-02 c 
2.7E+02 n 

4.7E+02 r 
3.7E+02 r 
1.8E+02 r 
I.IE+OO 1 
2.5Et00 t 

2.9E+00 f 

2.3E+01 I 
1.5E+03 r 
3.2E-01 t 
2.5E+00 t 

1.7E+03 t 

3.7E+03 r 
7.7E+00 r 

3.7E+02 1 
2.9E+02 1 

3.8E+01 r 

4.OE+01 ( 

3.BE+OI 1 

7.8E+04 • 
l.lE+02 > 
1.5E+01 ' 
1.1£«01 c 
2.3E+00 -

Key: I-IRIS h-HEAST e-ECAO x-WITHORAWN r-ROUTE EXTRAP. t-TOX. EQUIV. ca-CANCER PRG nc-NONCANCER PRG sat-SOIL SAT. max-MAX. LIHIT *-nc < lOOX ca •*-nc < lOX ca 
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APPENDIX B 

DETERMINATION OF REMEDIATION GOALS IN 
SOIL AND GROUNDWATER 

KN/1385AVP1385 J\PB/04-12-94 



Table B-1 

List of Chemicals of Potential Concern in 
Soils and Potential Applicable or Relevant and Appropriate 

Requirements (ARARs) and Other Potential Criteria to be Considered 
Williams Air Force Base 

(Page 1 of 4) 

Chemical ot Potential 
Concern 

Acetone 

Alpha-Chlordane 

Benzene 

Benzoic Acid 

Benzyl Alcohol 

Beta-BHC 

bis(2-
ethylhexyl)phthalate 

Chloroform 

Chrysene 

4,4'-DDD 

4,4'-DDE 

4.4'-DDT 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Dieldrin 

Diethylphthalate 

Arizona Health-
Based Soil 

Guidance Level^ 
(mg/kg) 

12,000 

1.0= 

47 

NA*̂  

35,000 

0.76 

97 

220 
220 

0.11 

5.7 

4.0 

4.0 

10,000 

1,200 

0.09 

94,000 

Risk-Based 
Calculated Allowable 
Concentration in Soil 

(mg/kg) 

5,490 

0.246 

0.512 

110,000 

8,240 

0.178 

22.9 

0.074 
0.219 

NA" 

1.34 

0.942 

0.942 

2,470 

13.4 

0.02 

22,000 

Background 
Levels in Soil'' 

(mg/kg) j 

— 

— 

— 

— 

— 

— 

0.078 - 0.64 

— 

— 

— 

— 

— 

Location(s) 

Fl-02 
SD-10 
ST-08 
DP-13 
SS-01 

LF-04 

FT-02 

ST-08 

ST-08 

LF-04 

LF-04 
FT-02 
SD-10 
SD-09 
ST-08 
DP-13 

1-1-02 
SD-10 

ST-08 

LF-04 

LF-04 

LF-04 

1-1-02 

LF-04 
1-1-02 

LF-04 

LF-04 
ST-08 
SS-01 
SD-09 

KN/1385/WPl 385.APB/04-12-94 



Table B-1 

(Page 2 of 4) 

Chemicai of Potential 
Concem 

Dimethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Ethyl alcohol 

Ethyl benzene 

Gamma-chlordane 

Methyl ethyl ketone 

Methylene chloride 

4-Methylphenol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

Arizona Health-
Based Soil 

Guidance Level* 
(mg/kg) 

NA* 

12,000 

NA" 

NA* 

12,000 

1.0"= 

5,800 

180 

NA'' 

11 

NA*̂  

70,000 

3,500 

27 

23,000 
23,000 
23,000 
23,000 
23,000 

150 

Risk-Based 
Calculated Allow^able 
Concentration in Soil 

(mg/kg) 

27,500 

2,330 

549 

NA* 

4,940 

0.246 

742 

1.86 
5.49 
32.4 
56.2 
75.8 

NA'' 

2.67 

NA" 

16,500 

824 

12.6 

11,000 
11,000 
8.85 
17.4 

11,000 

35.7 

Background 
Levels in Soil'' 

(mg/kg) 

— 

— 

— 

— 

— 

— 

— 

.... 

— 

— 

— 

— 

Location(s) 

SD-09 

LF-04 
ST-08 
SS-01 
SD-09 

SD-09 

SD-09 

FT-02 
SS-01 
ST-05 
ST-06 

LF-04 

1-1-02 

FT-02 
SD-10 
SS-01 
ST-07 
ST-08 

ST-08 

LF-04 

ST-08 

SD-09 
SD-10 
DP-13 

SD-09 

ST-08 

FT-02 
SD-10 
SD-09 
DP-13 
ST-05 

LF-04 

KN/1385WP1385.APB/04-12-94 



Table B-1 

(Page 3 of 4) 

Chemical of Potential 
Concem 

Xylenes 

Antimony 

Beryllium 

Cadmium 

Chromium (Total) 

Copper 

Cyanide 

Lead 

Mercury 

Silver 

Thallium 

Zinc 

Arizona Health-
Based Soil 

Guidance Level* 
(mg/kg) 

230,000 

47 

0.32 

58 

1,700 

22,000 

2,600 

84 

35 

840 

8.2 

23,000 

Risk-Based 
Calculated Allowable 
Concentration in Soil 

(mg/kg) 

4,870 
85,600 
65,700 
110,000 
110,000 

31.3 

0.212 

14.0 

2.08 

2,900 

1,560 

54.8 

23.5 

235 

5.48 

15,600 

Background 
Levels in Soil" 

(mg/kg) 

— 

<1 

1.0-1.5 

15-100 

15-200 

10-100 

0.01 - 0.48 

25-150 

Location (s) 

Ft-02 
SS-01 
ST-05 
ST-06 
ST-08 

SD-09 
SD-10 
DP-13 
ST-08 

LF-04 
SD-09 
SD-10 
SS-01 

LF-04 
FT-02 
SD-09 
SD-10 
SS-01 
ST-08 

SD-09 

SS-01 

ST-08 

SD-09 

hr-02 

SD-09 
SD-10 
SS-01 

LF-04 

LF-04 
SD-09 

KN/1385WP1385.APBW-12-94 



Table B-1 

(Page 4 of 4) 

* From: Arizona Department of Environmental Quality, Guidance Levels for Contaminants in Drinking 
Water and Soil, June 1992. 

'' Background concentrations of metals for the Phoenix area taken from "Element Concentrations in 
Solid and Other Surficial Materials of the Contenninous United States," USGS Geological Survey 
Professional Paper 1270, 1984. PAH background in surface soils from ATSDR, 1989. 

"̂  Value based on Chlordane. 
^ No EPA approved toxicity information is available for developing an action level for this compound. 
* USGS, 1991. 

LF-04 = Landfill 
FT-03 = Fire Protection Training Area No. 1 
SD-10 = Northwest Drainage Area 
DP-13 = Pesticide Burial Area 
SS-01 = Hazardous Materials Storage Area 
ST-05 = Underground Storage Tanks at Building 789 
ST-06 = Underground Storage Tanks at Building 725 
ST-07 = Underground Storage Tanks at Building 1086 
ST-08 = Underground Storage Tanks at Building 1085 

KN/1385/WPl 385J^PB/04-12-94 



Table B-2 

Chemicals of Potential Concem in Soils and 
Remediation Goals (RGs) 
Williams Air Force Base 

(Page 1 of 3) 

Chemical of Potential 
Concem 

Acetone 

Alpha-chlordane 

Benzoic Acid 

Benzyl Alcohol 

Beta-BHC 

bis(2-ethylhexyl)phthalate 

Chloroform 

Chrysene 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

1,4-Dichlorobenzene 

Dieldrin 

Diethylphthalate 

Di-n-butylphthalate 

Ethyl benzene 

RGs* 

Criteria To Be 
Considered 

(mg/kg) 

5,490 
5,490 
5,490 
5,490 

0.246 

110,000 

8,240 

0.178 

22.9 
22.9 
22.9 
22.9 

0.219 

43 

1.34 

0.942 

0.942 

13.4 

0.02 

22,000 
22,000 
22,000 

2,330 
2,330 
2,330 

4,940 
4,940 
4,940 

Citation 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF risk-based allowable concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

Location(s) 

SD-10 
DP-13 
SS-01 
ST-08 

LF-04 

ST-08 

ST-08 

LF-04 

LF-04 
SD-10 
DP-13 
ST-08 

SD-10 

FT-03 
ST-08 

LF-04 

LF-04 

LF-04 

LF-04 

LF-04 

LF-04 
SS-01 
ST-08 

LF-04 
SS-01 
ST-08 

SS-01 
ST-05 
ST-06 

KN/1385WP1385.APB'04-12-94 



Table B-2 

(Page 2 of 3) 

Chemical of Potential 
Concem 

Gamma-chlordane 

Methylene chloride 

4-Methylphenol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Tefachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

Xylenes 

Antimony 

Beryllium 

Cadmium 

Copper 

Cyanide 

Silver 

RGs* 

Criteria To Be 
Considered 

(mg/kg) 

0.246 

5.49 
32.4 
56.2 
75.8 

NA" 

2.67 

NA" 

16,500 
16,500 

12.6 

11,000 
17.4 

11,000 

35.7 

85,600 
65,700 
110,000 
110,000 

31.3 
31.3 
31.3 

1.2 
1.2 
1.2 

14.0 
14.0 
14.0 
14.0 

2,900 

1,560 

235 
235 

Citation 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

Background Concentration 
Background Concentration 
Background Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 
USAF Risk-Based Allowable Concentration 

Location(s) 

LF-04 

SD-10 
SS-01 
ST-07 
ST-08 

ST-08 

LF-04 

ST-08 

SD-10 
DP-13 

ST-08 

SD-10 
DP-13 
ST-05 

LF-04 

SS-01 
ST-05 
ST-06 
ST-08 

SD-10 
DP-13 
ST-08 

LF-04 
SD-10 
SS-01 

LF-04 
SD-10 
SS-01 
ST-08 

SS-01 

ST-08 

SD-10 
SS-01 

KN/1385WP1385.APB'04-12-94 



Table B-2 

(Page 3 of 3) 

Chemical of Potential 
Concem 

Thallium 

Zinc 

RGs* 

Criteria To Be 
Considered 

(mg/kg) 

5.48 

15,600 

Citation 

USAF Risk-Based Allowable Concentration 

USAF Risk-Based Allowable Concentration 

Location(s) 

LF-04 

LF-04 

* These RGs apply to both soil treatment standards and final in sitij standards 
" No EPA approved toxicity infonnation is available for developing an RG for this compound. 

LF-04 = Landfill 
FT-03 = Fire Protection Training Area No. 1 
SD-10 = Northwest Drainage Area 
DP-13 = Pesticide Burial Area 
SS-01 = Hazardous Materials Storage Area 
ST-05 = Underground Storage Tanks at Building 789 
ST-06 = Underground Storage Tanks at Building 725 
ST-07 = Underground Storage Tanks at Building 1086 
ST-08 = Underground Storage Tanks at Building 1085 
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Table B-3 

List of Contaminants of Potential Concem in Groundwater and 
Applicable or Relevant and Appropriate Requirements (ARARs) 

and Other Criteria to t>e Considered (ail values are \ig/L} 
Williams Air Force Base 

(Page 1 of 2) 

Chemical of Potential 
Concem 

Acetone 

Benzene 

bis(2-ethylhexyl)phthalate 

Bromide 

Brom cxJichlof omethane 

Cart>on disulflde 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Antimony 

Beryllium 

Cadmium 

Chromium'' 

Copper 

Lead 

Manganese 

Nickei 

Nitrate 

Selenium 

silver 

Uranium 

Zinc 

ARARs 

FsdoraJ 

MCL" 

5.0 

6.0' 

100 

5.0' 

5.0 

1.000 

3.2 

G.O' 

5.0 

100' 

1,3001 

500 

100' 

10,000 

50 

50 

20 

FedwaJ 
MCLG 

0' 

0' 

0 

1.000 

6.0' 

100' 

1,300 

0 

100' 

Arizona 
MCL" 

5.0 

100 

NA" 

NA" 

NA" 

3.2 

5.0 

100' 

N/A" 

500 

10,000 

50 

50 

20 

NA" 

AquHw 
Watar Oiality 

Standards' 

5.0 

5.0 

1,000 

100* 

1,300 

5.0 

50 

Other Criteria To Be Considered (TBC) 

FedaraJ 
Proposed 

MCL 

1,300'' 

15" 

Federal 
Proposed 

MCLG 

Arizona 
Health-Based 

Guidance 
Levef 

700 

1.2 

2.5 

NAS 

0.27 

700 

4.7 

0.7 

1,400 

120 

2.8 

0.008 

3.5 

100' 

1,300 

5.0 

700 

140 

11.000 

50 

50 

21 

1,400 

Risk-Based 
Calculated 
Allowable 

Concentratian in 
Groundwater 

3,650 

2.9 

6.1 

NA9 

? 

3.650 

11 

2.0 

7,300 

7.7 

15 

0.02 

18 

180 

1,350 

26 

3,650 

730 

180 

110 

110 

7,300 

Background 
Levels in 

Groundwater* 

r 

<1.0-7.0 

<1.0 

<1.0-12 

<10-30 

<10-14 

<1.0-20 

1,470-33,800' 

1.0-3.0 

<3.0-38 

^ 
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Table B-3 

(Page 2 of 2) 

U.S. EPA, 40 CFR Parts 141, 142, 143,1991. 
Arizona Aquifer Water Quality Standands, May 1992. 
ADEQ, Aquifer Water Queility Standards, to be enacted In eariy 1993. 
Arizona Human Health-Based Guidance Levels for Ingestion of Contaminants in Drinking Water and Soil, June 1992. 
USGS, 1992. 
New final drinking water standards effective January 1994, FR, July 17, 1992. 

s No U.S. EPA-approved toxicity information is available for devek>pjng an RG for this compound. 
Monitor in accorelance with R18-4-223.F and R18-4-223.B.5, Public and Semi-Public Water Supply Systems Rules, ADEQ, August 11, 1989. 
Total Chromium 
Not a source MCL - MCL is in distribution system. 
Federal treatment requirements effective December 7, 1992. 
Background nHrate data from Salt River Project Wells (See Appendix E of OU-1 Final FS Report) 

ADEO - Arizona Department of Environmental Quality 
MCL - Maximum Contaminant Level 
MCLG - Maximum Contaminant Level Goal 
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Table B-4 

Chemical-Specific ARARs 
List of Chemicals of Potential Concem in Groundwater and 

Remediation Goals (RGs) 
Williams Air Force Base 

Chemical of Potential 
Concem 

Acetone 

Benzene 

bls(2-ethylhexyl)phthalate 

Bromide 

Bromodichloromethane 

Carbon disulfide 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Antimony 

Beryllium 

Cadmium 

Chromium (total) 

Copper 

Lead 

Manganese 

Nickel 

Nitrate 

Selenium 

Sitver 

Zinc 

Uranium 

RGs" 

Applicable 
(^g/L) 

Relevant and 
Appropriate 

(M9/L) 

5.0 

100 

5.0 

1000 

3.2 

5.0 

100 

50 

50 

20 

Criteria To Be 
Considered 

(W/L) 

700 

6.0 

NA" 

700 

5.0 

6.0 

<1.0-7.0 

1,300 

15 

700 

100 

1,470-33,800 

1,400 

Citation 

AZHBGL 

Federal MCL 

Federal MCL, effective January 1994 

Federal MCL 

AZHBGL 

Federal MCL, effective January 1994 

Federal MCL 

Federal MCL 

Federal MCL 

Federal MCL, effective January 1994 

Background concentrations 

Federal MCL 

Federal MCL 

EPA OSWER June 24, 1990 (values 
effective December 1992) 

EPA OSWER June 24, 1990 (values 
effective December 1992) 

AZHBGL 

Federal MCL, effective January 1994 

Background concentrations 

Federal MCL 

Federal MCL 

AZHBGL 

Federal MCL 

" These RGs apply to both effluent treatment standards and final in situ standards. 
*' No EPA approved toxicity information is available for developing an RG for this compound. 
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APPENDIX C 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

s^V 
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Table C-1 

Location-Specific Applicable or Relevant and Appropriate Requirements 
Williams Air Force Base 

Location 

Hazardous waste site 

Historic project owned 
or controlled by 
Federal Agency 

Within area where 
action may cause 
irreparable harm, loss, 
or destruction of 
significant artifacts 

Requlrement(s) 

Actions to limit worker exposure 
to hazardous wastes or 
hazardous substances, including 
training and monitoring. 

Action to preserve historic 
property; planning of action to 
minimize harm to National 
Historic Landmarks 

Action to recover and preserve 
artifacts 

Prerequlslte(s) 

Construction, operations and 
maintenance, or other activities 
with potential worker exposure. 

Property included in or eligible 
for the National Register of 
Historic Places 

Alteration of terrain that 
threatens significant scientific, 
prehistoric, historic, or 
archaeological data 

Citation 

29 CFR 1910.120 

National Historic 
Preservation Act, 
Section 106 (16 USC 
470 et seq.); 36 CFR 
Part 800 

National 
Archaeological and 
Historical 
Preservation Act (16 
USC Section 469); 
36 CFR Part 65 

Comments A" 

B 

RAR'' 

B 

B 

"HDriteria is applicable for Alternatives A or B. 
''Criteria is relevant and appropriate for Alternatives A or B. 
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Table C-2 

Action-Specific Applicable or Relevant and Appropriate Requirements 
Williams Air Force Base 

(Page 1 of 3) 

Action 

Air Emissions 
Control During 
Remediation 

Groundwater 
Well 
Installation, 
Development, 
Testing, and 
Sampling 

Groundwater 
Monitoring 

Surface Water 
Control 

Requlrement(s) 

Control of air emissions of volatile organics, particulates, and 
gaseous contaminants. 

Any nonwaste material (e.g., groundwater or soil) that 
contains a listed hazardous waste must be managed as if it 
were a hazardous waste. 

Groundwater monitoring at new or existing RCRA disposal 
units. 

Prevent run-on and control and collect run-off from a 24-hour 
25-year storm (land treatment facility). 

Prerequlslte(s) 

Emission of VOCs, 
particulates, and gaseous air 
contaminants 

Nonwaste material containing 
listed hazardous wasta 

Creation of a new disposal 
unit, remedial actions at an 
existing RCRA unit or disposal 
of RCRA hazardous waste. 

RCRA hazardous waste 
treated, stored, or disposed 
after the effective date of the 
requirements. 

Citation 

Maricopa County Air 
Quality Standards 
(Rules 200, 210,220, 
320) as dictated by 
the Clean Air Act 

RCRA "contained in" 
principle 

40 CFR 264 - Subpart 
F 

40 CFR 264.301 (f)(g) 

Comments A* 

B 

B 

RAR" 

B 

B 
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Table C-2 

(Page 2 of 3) 

Action 

Closure with 
Waste in 
Place 

Capping (See 
also Closure 
with Waste in 
Place for 
additional 
associated 
requirements) 

Requlreinent(s) 

All contaminated equipment, structures and soils must be 
properly disposed of or decontaminated. 

File a survey plat with local zoning authority indicating the 
location and dimension of the landfill cell. 

File a post-closure notice with the Maricopa County 
Recorder's office that notifies potential buyers in perpetuity of 
the location of the landfill and restricted uses under 40 CFR 
Subpart G 

Installation of final cover (see Capping). 

30-year post-closure care and groundwater monitoring. 

Placement of a cap over waste requires a cover designed 
and constructed to: 

• Function with minimum maintenance; 

• Promote drainage and minimize erosion or abrasion of the 
cover; 

• Accommodate settling and subsidence so that the cover's 
integrity is maintained. 

Restrict post-closure use of property as necessary to prevent 
damage to the cover. 

Maintain the integrity and effectiveness of the final cover, 
including making repairs to tho cap as necessary to correct 
the effects of settling, subsidence, erosion, or other events. 

Prevent run-on and run-off from damaging cover. 

Protect and maintain surveyed benchmarks used to locate 
landfill. 

Prerequlslte(s) 

Applicable to land disposal of 
hazardous waste. Applicable 
to RCRA hazardous waste 
(listed or characteristic) placed 
at site after the effective date 
of the requirements, or placed 
into another unit. Not 
applicable to material treated, 
stored, or disposed only 
before the effective date of the 
requirements, or if treated in
situ or consolidated within 
area of contamination. 

RCRA hazardous waste 
placed at site after the 
effective date of the 
requirements, or placement of 
hazardous waste into another 
unit will make requirements 
applicable when the waste is 
being covered with a cap for 
the purpose of leaving it 
behind after the remedy is 
completed. Capping without 
such placement will not make 
requirements applicable. 

Citation 

40 CFR 264.114 

40 CFR 264.116 
• 

40 CFR 264.119 

40 CFR 264.310 

40 CFR 264.310 

40 CFR 310(a) 

40 CFR 264.117(c) 

40 CFR 264.310 
(b)(1) 

40 CFR 264.310(b) 

40 CFR 264.310(b) 

Comments A* RAR" 

B 

B 
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Table C-2 

(Page 3 of 3) 

Action 

Container 
Storage 
(On-Site) 

Requlrement(s) 

Containers of hazardous waste must be: 

• Maintained to good condition 

• Compatible with hazardous waste to be stored 

• Closed during storage (except to add or remove waste) 

Inspect container storage areas weekly for deterioration. 

Place containers on sloped, crack-free base, and prolect from 
contact with accumulated liqukJ. ProvWe containment system with a 
capacity of 10 percent of the volume of containers of free liquids. 

Remove spilled or leaked waste in a timely manner to prevent 
overflow of the containment system. 

Keep containers of ignitable or reactive waste at least 50 feet from 
the facility's property line. 

Keep Incompatible materials separate. Separata incompatible 
materials stored near each other by a dike or other barrier. 

At closure, remove all hazardous waste and residues from the 
containment system, and decontaminate or remove all containers, 
liners. 

Storage of banned wastes must be in accordance with 40 CFR 268. 
When such storage occurs beyond one year, the owner/operator 
bears the burden of proving that such storage is solely for the 
purpose of accumulating sufficient quantities to allow for proper 
recovery, treatment, and disposal. 

Prerequlslte(s) 

RCRA hazardous waste (listed or 
characteristic) held for a 
temporary period l^efore 
treatment, disposal, or storage 
elsewhere. (40 CFR 264.10) in a 
container (i.e., any portable device 
in which a material is stored, 
transported, disposed of, or 
handled). 

Citation 

40 CFR 264.171 

40 CFR 264.172 

40 CFR 264.173 

40 CFR 264.174 

40 CFR 264.175 

40 CFR 264.176 

40 CFR 264.177 

40 CFR 264.178 

40 CFR 268.50 

Comments 

These requirements 
are applicable for any 
contaminated soil or 
groundwater or 
treatment system 
waste that might be 
containerized and 
stored on site prior to 
treatment or final 
disposal. Groundwater 
or soil containing a 
listed waste must be 
managed as if it were 
a hazardous waste so 
long as it contains the 
listed waste. 

A" 

B 

RAR" 

• 

* Criteria is applicable for Alternatives A or B. 
^ Criteria is relevant and appropriate for Alternatives A or B. 
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APPENDIX D 

COST ESTIMATES 
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Table D-1. Alternative A 
NO ACTION COST ESTIMATE 

Annual Operating and Maintenance Costs 

Willianns AFB 
Project-409735.30.25.001 
CS-TabD-l .x ls-08/30/93 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10. 
1 1 . 

COST COMPONENT 

Operating labor (a) 

IVIaintenance 

Materials 

Utilities 

Disposal 

Purchased services 
Monitoring Soil Samples 

120 samples) 
Monitoring Groundwater 

Samples (6 samples) 

Administration 

Data evaluation 
SUBTOTAL OPERATING COSTS 
Insurance, permits, taxes 
Rehabilitation costs 
Contingency 
Periodic site review (b) 

TOTAL ANNUAL OPERATING CO, 

UNIT COST 

($) 

50 

10,200 

4404 

70 

15% operat 

571-1-50%,-30% 

UNIT 

hour (hr) 

sampling 

event 
sampling 

event 

hr 

ng costs 

>) 

UNITS / 
QUANTITY PERIOD 

136 hr/year 

1 sampling/year 

event 
2 sampling/year 

events 

24 hr/ 6 months 

COST 
($/year) 

6,800 

NA 

NA 

NA 

NA 

10,200 

8,800 

3,400 
29,200 

NA 
NA 

4,400 
20,000 

53,600 

a. Including 1 soil sampling event and 2 groundwater sampling events. 
b. Every 5 years, cost shown is allocation for 1 year. 
NA - not applicable 
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Table D-2. Alternative B 
CAPPING COST ESTIIVIATE AT LF-04 

Capital Costs 

Williams AFB 
Project-409735.30.23.002 
CS-WOU1S4-03/22/93 

COST COMPONENT DESCRIPTION 
COST 

($) 

DIRECT CAPITAL COSTS 

1. Site Preparation 

2. Capping 

3. Drainage Ditch 

4. Fence 

TOTAL DIRECT COST (TDC) 

Clearing and Grubbing 36.6 Acres 

Soil Cover and Rubblized Concrete 

Interceptor Trench around perimeter 

6751 Linear feet 

147,200 

1,914,200 

1,500 

88,100 

2,151,000 
INDIRECT CAPITAL COSTS 
1. Engineering and Design 
2. License, permit, legal fees 
3. Start-up 
4. Contingency 
TOTAL INSTALLED COST (-1-50%, -30%) 

15% TDC 
2% TDC 
5% TDC 
15% TDC 

322,700 
43,000 

NA 
322,700 

2,839,400 

NA - not applicable 



Table D-3. Alternative B 
CAPPING COST ESTIMATE AT LF-04 

Annual Operating and Maintenance Costs 

Williams AFB 
Project-409735.30.23.001 
CS-W0U1S4-03/22/93 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10. 
1 1 . 

COST COMPONENT 

Operating labor (a) 

Maintenance (2% TDC) 

Materials 

Utilities 

Disposal 

Purchased services 
Monitoring Groundwater 

Samples ( 6 samples) 
Administration 

Data evaluation 
SUBTOTAL OPERATING COSTS 
Insurance, permits, taxes 
Rehabilitation costs 
Contingency 
Periodic site review (b) 
TOTAL ANNUAL OPERATING Ci 

UNIT COST 

($) 

50 

4404 

70 

UNIT 

hour (hr) 

sampling 
event 

hr 

15% operating costs i 

DST(- i -50%,-30%) 

UNITS / 
QUANTITY PERIOD 

72 hr/year 

2 sampling/year 
events 

24 hr/ 6 months 

COST 
I $/year) 

3,600 

0 

NA 

NA 

NA 

8,800 

3,400 
15,800 

NA 
NA 

2,400 
20,000 
38,200 




